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TORPEDO SHOP 



1 

RESULTS 

I SGl I ND I ---- ---- I ---- I ND -m-m 
-m-w I SG2 I ND I ---- I -e-s I ---.. I ND ---- m--m ---a 

---- ---- ---- 
---- ---- ---- 
---- me-- ---- 

SG3 Low 
SG4 ND 

sG5 Low 
SG6 ND 

SG7 Low 

SG8 Trace 

2.9 Benzene 
---- ---- 

3.5 Benzene 
me-- ---- 

2.1 Benzene 

1.2 Unknown 

79.6 ND 
--we ND 

78.9 ND 

---- ND 

79.8 ND 

110.8 Benzene 

2.9 

3.5 
e--e ---- ---- -e-w 

---- --mm I ---- 2.1 
77.9 I Trace 1 0.742 1.94 

I sG9 I ND I ---- I -..-- I ---.. I ND ---- e--m -m-v ---- 
1 SGlO 1 Trace 1 0.761 I Benzene I 75.1 I ND 0.761 

---- 

--_- 

2.0 ---- I ---- I -m-v 

7.62 56.3 Trace 0.761 

84.3 Trace 1.9 

1.8 

0.579 

--me 
SG17 1 Trace I 1.2 1 Unknown I 623.8 1 ND 

SG18 1 Trace 0.614 1 Toluene 174.2 1 ND 

1.2 

0.614 -m-e , ---- I ---- 
2.09 SG19 

SG20 

Trace 

Low 

1.2 Unknown 48.9 

3.1 DCE 44.7 

Toluene 

PCE 
Unknown 

Unknown 

Unknown 

Toluene 

10.46 

58.9 Low 3.1 

88.9 Trace 0.363 
185.2 Trace 1.7 



1 1 1 J I 1 1 1 1 It I I -I 1 J -1.~1 J 

Trace 

Low 

Trace 
Low 

Trace 

(Toluene may be 

masked within 

peak) 

Benzene 77.3 

Unknown 114.4 

Unknown 122.8 

Unknown 572.8 
ND ---- 

Benzene 78.5 

Unknown 115.3 

Unknown 124.0 

Toluene 177.0 

Unknown 575.8 

Unknown 707.9 

SG22 ND 

SG23 Low 

---- -m-e 

16.5 Unknown 

---- 

144.9 

SG24 Low 4.3 
t 

Toluene 175.2 

---- 

Trace 

Trace 
Trace 

Low 

Trace 

Low 

Trace 

Trace 
Trace 

Trace 

Trace 
Low 

Low 

Trace 

Trace 

Trace 

Low 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

Trace 

0.549 
1.7 

3.2 
0.707 

4.4 
0.772 

709.7 

1.3 

1.1 

0.622 

0.796 

3.0 

6.7 

9.22 --I-- Low SG25 

SG26 Low 5.0 Unknown 733.9 
Toluene 178.2 

DCE 46.5 

Benzene 78.7 

Unknown 137.6 

Toluene 177.2 

Unknown 322.3 

Unknown 137.6 

Toluene 173.7 

Unknown 700.7 

Unknown 770.6 

Benzene 80.5 

Unknown 138.8 

Unknown 706.1 

Unknown 774.6 

14.5 4.1 

0.523 

0.629 

0.946 
3.3 

0.544 

0.637 

0.846 
0.677 

SG27 Trace 0.867 DCE 

SG28 Trace 2.0 Toluene 

3.57 47.9 

179.2 

4OTES: 

4.73 1.0 

0.596 
0.465 

0.669 

I. Vs. is volt/seconds, which is an integrated area count of chromatographic peaks representing relative quantitation. 

!. R.T. is retention time for specific compound in seconds. 
L Samples were classified by concentration using the following values: 

ND=<0.3Vs.;Trace=0.3-2.0Vs.;Low=2.1 -5OVs.;Moderate-50.1 -3OOVs.;andHigh->309Vs. 



GOSS COVE LANDFILL 
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GOSS COVE LANDFILL - SOIL GAS ANALYSIS RESULTS . . . . . ..,...:...‘.:‘Y:::::: :, ,: ,,..,,,..(,.,.,.,.,.,.,., .,.,... 
.. j ‘.I,: ij sAM~Elii’ii;il’lij:jii:j:i’i’: ? .:::.:.~::::~:I;~~~~~.:.:::.~:~:~~:~:: ,.r:li,:-il:l;i;r~~~~~~~~ z j j ; : :.: i. ;:jii:;::f :f ~~~~~::~‘~,~~~~ ;;;;. ; .:. ADyT!@J;s~: ::;;;: :;:i’r’i”.‘:;.‘,~<z& :$;:jl ;., .,:zy:: ‘. ,:::z< ::::I .: :., :,:.i;::;.; .: ::,::,:::j,: ::.:. ::.: .:y,: :;, ?::.i’l;; ,;,j,;/ToTAL::~~ j:j .:..:::.::. ..:.~:~:~..~:::,:::~~ .+.::j:::i: ::‘.I 1::. ,:, 

:-:::i::~:::;‘,sA~~~::I;~~‘~ ‘,’ ‘.iij: :ii:CQ~~T~J)&$jy, :.I.I:I:li;.l:;:lkIvszli:::iil:I:iii:i~::~ ~:::I:i:i~:~:~~~p~~~~~~:~~::~.~:~:~~:~~~~,, ‘.r~~.:.:.I:.-lr~~,,I:-i::r:I:r ?: :.il::I:i=oNsTrr~Fi~s~~~. ,L 1:: 1;:. g..;~gj:::::j:f ;;;&jsemR4Tl~N.: :j:;:,: i ‘$iy;,:rliiiii :;::;.: j;:: r;~~*;,:;::;,:i;j>~ 
. ...:.., :;,: ,.:.,.,.. :,. .,.,. ‘. ‘j::.:::::.:,‘~;. .::.. ..: . . . . . : . . . . . 

Low 6.5 PCE 259.8 Unknown 196.7 Trace 0.394 7.71 

SG2 
Unknown 

Trace 
357.4 Trace 

1.5 Unknown 
0.811 

145.2 Unknown 54.5 Trace 0.774 4.25 
Benzene 78.9 Trace 0.436 
Toluene 176.2 Trace 0.652 

PCE 259.1 Trace 0.576 

SG3 
Unknown 

Trace 
359.2 Trace 

1.7 Toluene 
0.308 

176.2 Unknown 53.9 Trace 1.6 4.22 

SG4 
Benzene 

Low 
78.9 

2.4 
Trace 

Benzene 
0.921 

79.1 Unknown 49.1 Trace 0.466 7.97 
Unknown 54.1 Trace 1.3 
Unknown 59.9 Low 2.4 

SG5 
Toluene 

ND 
176.7 Trace 1.4 

---- --me ---a 
SG6 

ND 
Trace 

--mm ---- 
1.4 Unknown 

---- m-v- 
54.7 Benzene 79.9 Trace 0.413 2.76 

Toluene 178.7 Trace 0.647 
Unknown 361.2 Trace 0.304 

SG8 
262.6 ----- Unknown 

Trace 
59.1 Trace 

1.4 Unknown 
0.359 2.06 

53.9 Benzene 80.2 Trace 0.467 2.74 
Toluene 181.7 Trace 0.555 

5x39 
Unknown 

Low 
362.2 Trace 

3.3 PCE 
0.317 

264.0 Unknown 53.5 Trace 0.985 4.69 

SGlO 
Unknown 

Trace 
363.2 Trace 

1.2 Unknown 
0.413 

SO11 
53.7 ND 

Trace 
---- ---- 

1.4 Toluene 
---a 1.2 

177.2 
SG12 

Benzene 
Low 

78.9 Trace 0.724 
4.2 Unknown 

2.12 
53.5 Benzene 79.3 Trace 1.0 6.88 

Toluene 177.7 Trace 1.0 
Unknown 

SG13 
357.4 

Trace 
Trace 

1.1 
0.679 

Unknown 53.3 PCE 185.7 Trace 0.451 2.39 
Unknown 357.4 Trace 0.509 
Unknown 

SG14 
741.5 Trace 

Trace 
0.330 

1.0 Unknown 54.1 Unknown 196.2 Trace 0.984 2.32 
Unknown 

SG15 
359.2 Trace 

Low 
0.339 

8.0 Unknown 212.4 DCE 48.5 Low 2.4 56.9 
Unknown 52.3 Low 3.9 
Unknown 67.7 Trace 0.972 
Benzene 78.8 Low 3.0 
Unknown 131.6 Low 3.2 
Unknown 158.8 Trace 0.306 
Toluene 175.7 Low 3.6 
Unknown 247.9 Low 2.6 

PCE 266.1 Trace 1.7 
Unknown 356.5 Low 8.0 



1 1 J 1 3 1 1 1 1 I 1 J 1 J 1 I J 1 1 

SG17 SG17 Low Low 9.6 9.6 PCE PCE 259.1 259.1 

(continued) 

SG18 SG18 Low Low 10.4 10.4 PCE PCE 258.4 258.4 

SG19 SG19 Low Low 5.6 5.6 PCE PCE 267.5 267.5 

SG20 SG20 Low Low 6.9 6.9 Unknown Unknown 52.3 52.3 

so21 so21 Trace Trace 1.9 1.9 Unknown Unknown 54.7 54.7 

SG22 SG22 ND ND ---- ---- ---- ---- ---- ---- 

SG23 SG23 Low Low 6.3 6.3 Toluene Toluene 181.7 181.7 

\ t 

Xylems 
Unknown 
Xylems 

Unknown 
Unknown 
Benzene 
Toluene 
Unknown 
Xylems 

DCE 
Benzene 
Unknown 

TCE 
Unknown 
Unknown 
Toluene 
Unknown 
Unknown 
Unknown 
Xylem 

Unknown 
Xylems 

Unknown 
Benzene 
Unknown 
Toluene 
Unknown 
Benzene 
Toluene 
Unknown 
Benzene 

TCE 
Unknown 
Toluene 

DCE 
Benzene 
Unknown 

ND 
Unknown 
Benzene 
Unknown 

ontinued) 
::::i:;i.j;:: R ,&::‘:‘:f:i’:: :.:.:.: :.:. .?.. .L. .,. . . . . ::i,i ::,:,: && ..:.:.:.:.: ,)i$; 

408.0 
438.0 
516.1 
557.9 
662.1 
71.5 
78.5 

175.2 
356.5 
436.6 
50.0 
78.7 
89.8 

102.4 
131.6 
158.8 
174.7 
211.8 
356.5 
404.7 
438.6 
514.8 
555.1 
651.9 
78.7 

136.4 
175.7 
52.1 
84.1 

186.2 
71.1 
78.3 

102.7 
140.4 
175.2 
48.7 
77.9 

195.7 
--es 

49.6 
77.3 

130.4 

Low 
Low 
Low 
Low 

Trace 
Low 
Low 

Trace 
Trace 
Low 
Low 

Trace 
Trace 
Low 

Trace 
Low 

Trace 
Low 

Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Low 
Low 

Trace 
Low 

Trace 
Low 

Trace 
Trace 
Low 

Trace 
Trace 
Trace 
e--v 
Low 
Low 

Trace - 

2.2 
0.756 
0.482 

2.9 
0.377 

3.3 
2.0 
7.6 
1.8 

0.834 
0.471 
0.413 
0.890 

1.7 
0.789 

5.1 
3.5 

0.352 
5.0 
1.1 
3.6 

0.303 
0.559 

2.9 
0.479 
0.335 
0.886 

---- 
9.8 
2.5 

0.699 

. . . . . . . .:.., . . . . . . 
jjz : :.::::.j 1.: ,;.jj ::fi.ToT&:i’:, 

,,,,,,, :... . . . . . ..A..... .,.:.:,... :I’.’ “.. .: 
+++gI-i:i-l-I::::;.’ :::I:,::::::.~.,l-.~~~~~~: 

3.1 
2.8 
5.7 
3.9 
3.8 
1.8 30.7 
6.8 
8.0 

0.436 
0.404 

12.5 46.12 

17.99 

14.45 

15.36 

3.6 

69.67 
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GOSS COVE LANDFILL - SOIL GAS ANALYSIS RESULTS (continued) 
,.,, ,~ ,~ ,.,+:::::.y . ..:. .:.: .:.:: :....... .,:.:.... . .:: . . . . . . . . . . . . . . . . ..,. . :. .“’ “‘? ‘I:;: : :.::j::i:?j: y ~~~:l’~.~;~‘$.;:~ :$+:::ii:::,:’ :,:j:iiijj j ; il. ::i:‘i;? ‘:y ‘1’ ” fN DiCATOR” [::iij:jij:j .iiiii’iiiliiiiiii’~R.T~~~~:~ :: :: .: .AD~l~@~~~;~~~~;~ :j$,: :, f+~~%.?!iJyc. .I,.,.,.,.,.,... :. . . . . . . . . . ./ ., ,.......,.,.,.,.,.......,.., . . . . . . . . ..I ::..... .:..:..v..... . . . . . . :.......y....... . .,. . . . . . I;;.::iiiil:i~~~~~~~~~~~~:~~~:: il”i’~&~~~+jj& :;gI:j ;. :~:::‘v~~::‘::Iij’i::‘:.::..:.:. .,:,:,:,::i,:,:::,:~~~~~~~.F~~:~::~~~~~:~~~ : .‘I’i’ii,‘~~~~i~~:~~~~ : I-i-::‘~~~~rmi::i,::: .: :, .j,: ($%&$.y::‘:’ 

: [.j $$~;j;~~~~ :F::;.,:,::, :‘,‘,:i:I:::;;I:ij~,::~~~~,~ :Ij:,:/:.:::,:,:::~~~~~~~~ ‘., .>j xToTAc’;,;. 
..: . . 

..:. .A . . . . . . . . . . . 
SG23 

liii~~~~~~~~~~, ;::;j; ‘,:,:::g..~~:;:;; .;~:i:ii:,:~~~~~~~~ 

Unknown 139.6 Trace 0.590 
(continued) Unknown 158.4 Trace 0.583 

Unknown 210.6 Trace 6.1 
Unknown 244.4 Trace 5.4 
Unknown 352.9 Low 18.3 
Unknown 398.2 Low 4.7 
Unknown 510.9 Low 5.8 
Xylems 541.1 Low 5.2 

Unknown 641.7 Low 3.7 
SG24 Low 8.3 Unknown 52.1 Unknown 70.5 Trace 1.0 19.13 

Benzene 77.9 Low 4.2 
Unknown 138.0 Trace 0.551 
Unknown 158.4 Trace 0.332 
Toluene 173.7 Low 4.0 
Unknown 352.0 Trace 0.382 
Xylems 431.0 Trace 0.368 

SG25 ND ---- ---- ---- ND -m-v ---- --me ---- 
SG26 Low 18.3 Unknown 315.5 Unknown 64.1 Low 2.9 64.5 

Benzene 70.5 Low 9.2 
Unknown 85.0 Low 3.6 

TCE 92.2 Low 7.2 
Unknown 117.1 Low 3.3 
Unknown 187.7 Low 4.4 
Unknown 219.6 Trace 1.9 

PCE 232.2 Trace 1.3 
Xylems 455.6 Low 2.5 

Unknown 494.0 Low 5.1 
Unknown 580.0 Low 3.5 
Unknown 702.5 Low 1.3 

SG27 Trace 0.888 Xylems 459.2 Benzene 70.9 Trace 0.588 4.24 
Unknown 83.5 Trace 0.366 

PCE 238.8 Trace 0.531 
Xylems 399.2 Trace 1.1 
Unknown 733.9 Trace 0.763 

SG28 Low 2.1 Unknown 320.5 Unknown 44.1 Trace 1.4 9.40 
Unknown 48.5 Trace 2.0 
Benzene 71.9 Trace 0.667 

PCE 239.5 Trace 0.478 
Unknown 368.2 Trace 1.2 
Xylem 388.2 Trace 1.1 
Unknown 589.3 Trace 0.457 
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GOSS COVE LANDFILL - SOIL GAS ANALYSIS RESULTS (continued) 
. . . . .:. ..jili::i:j:j:j:::~~~~::i~.I:I::I ‘.‘.j ;:::‘I’::.:.:::.:~N,D~AT~R~.~:::., ;A:;:; .;;;:R.T$::$:i:i::’ jz, :, .:::~ADDm~A~~:,:.i;, ; ‘,-:.-:.I:i:~;t:::i.;;;;~, j:i:i:,..: .:, y,:y x yjz xy,:::: :..y.:::: : : :,: ::.:.., : ,~ ,: :, ,;:.. ,ToTAL:, :, 

:i;ilj:::I::::::j:~:.~.~~~,:~~~.,~ ,, :ji:;;;:j.:j::;gjg;fc ‘. .:. .::: ,::::j::~.y ;y >:;.;:j ,.: ::j: .:y:) ,:T : ,j:;:: ,: ‘: ‘y. ,:..:. ,:. .:: ., ,.: ,.: . . . . . ..I.:.::+ :: i:‘$y .‘.:$;‘.:::.j:I:j:.‘.’ :, ~ ;; ;: 1:. j: :::.:y : ... ..: j iy. “.:::j:j:j:.:::.::.:.:::<, ; : :j: .:::+::y.:. .:::+L;: ,;: .::: :$?.:: ,:. 
. . . : . .:VS. :... .:.:.:. . . .,. ;::.: . .: . . . . . . FEAI(::.:.-~..~~:~~~: ,:, :< ::.::j.:. (SW,) : : CQN$TfJlJJ&,: ,j:xz::: (f$w;) .., : :,: ~::;c~&qqfq&‘?Opr : ...z~:y~,:c, ::;, :iii.:i::::::::::::ysc ‘.:;;.-::::. 

---- ---- ---- ND 
SG30 

---- -v-v 
Trace 

e-e- ---- 
1.1 TCE 93.4 Unknown 43.7 Trace 0.461 4.262 

Unknown 48.9 Trace 0.628 
Unknown 52.5 Trace 0.505 
Unknown 87.1 Trace 1.0 
Unknown 102.4 Trace 

SG31 
0.568 

Low 3.0 Unknown 76.9 ND 
SG32 

---- ---- 3.0 
Trace 

---- 
0.776 Unknown 601.5 ND 

SG33 
---- ---- ---- 0.776 

ND -m-m ---- ---- ND 
sG34 

---- ---- ---- 
Low 3.5 Unknown 

---- 
73.5 Unknown 248.6 Trace 

SG35 
0.486 3.99 

ND --we ---- -m-w ND ---- 
SG36 

---- ---- 
Low 

---- 
15.0 Benzene 72.4 Unknown 45.1 Low 2.2 38.50 

Unknown 48.8 Low 9.1 
Unknown 65.7 Low 2.6 

TCE 94.6 Low 4.6 
Unknown 323.2 Trace 1.3 
Xylems 395.2 Low 2.8 
Xylems 464.0 Trace 0.371 

Unknown 601.5 Trace 0.527 
SG37 Trace 2.0 Unknown 48.7 Unknown 44.5 Trace 1.6 5.33 

Unknown 65.0 Trace 1.4 
Unknown 325.0 ’ Trace 0.332 

SG38 ND w-m --- m-w ND --- 
sG39 

--- --- 
ND 

--- 
--- m-v m-s ND 

SG40 
w-s --- --- 

Low 7.6 Unknown 
--- 

78.1 Unknown 46.5 Trace 1.5 19.9 
Unknown 53.3 Low 4.2 
Benzene 70.3 Low 3.9 
Unknown 102.4 Low 2.7 

SG41 Low 9.5 Unknown 78.5 Unknown 46.9 Trace 1.7 22.4 
Unknown 53.5 Low 5.5 
Benzene 71.1 Low 2.2 
Unknown 102.4 Low 3.5 

SG42 ND --- --- -we ND --- 
SG43 

--- --- -we 
Low 6.8 Unknown 603.1 Unknown 47.7 Trace 1.7 37.4 

Unknown 78.5 Trace 1.8 
Unknown 252.1 Trace 1.8 
Unknown 336.7 Low 5.5 
Xylems 382.2 Low 3.3 

Unknown 409.1 Low 4.2 
Xylems 459.2 Low 6.3 

Unknown 514.8 Low 6.0 
SG44 ND m-w --- --- ND --- --- --- w-s 



GOSS COVE LANDFILL - SOIL GAS ANALYSIS RESULTS (continued) . . . . . . . .> .: ..:.:.:. . :..j;,:.:, ,:.:.:.:.:.:: ..:.... .,............. .:. . . . . . .:;. . . ..:...: .:..:.. . . .: . . . .:. .., . ..BAtiApf..Eijii:i::j:‘~~.:“I:::’ ::Y:jj;:;j:j:;:f:f : ‘. :, Ty 1, :i:ic’i’i::;i:‘:fNDtCATOR’::‘i:il,::~’: 5 .jj:jj:,, ,.,.iijli’,R;E.lil:~::~ ,.,:, )j :ji::.i:~::;ADDi~c~~~~~ ‘:::..:L.:fi -i-:ii$$:i’:.:-: ::: I j. Y: ;::jlj:;i:::, : ,:: ,J:,::;,::;,: ~.,.:.j:.~:ljj:,~~.~; ,j.;j : ;;;;:::j:,::::?; $ .:;:j$: j ~fi~j,~::,.I:, . . . . . . . . . . . . . . . . . . . . . . . :...:::.:...............:.:.::....... . . . . . . . >>.. .. :.....::...,.....,... . . . . . . :. .A..: ..: .+::. ::;:i..:i :.I $$j&pkE ~;&;,g& ,,::.G~pgfgqj-~?fi&#~: ,,{,: .~~~iici::~~ z.j;:: .:.::,~~~~~:~~~~:~~~ :i.;l;l;li:ii.ii~~~~~~~~::::::;:i:;, ;~~jji$j&&Gii;~~~$: .:. ,~~;~~~~~~‘i:‘: i~~~~::::::::::::~ ,i~:I::~::v~~..~~:~~~, ::‘rl::~i::ij;:l’~~~:~ 
.:.~ . . . . . . . . . . .:: ..:::.:..:.. .. .,,. . . . . . . . . . . . . . . . ,..., :......:. ..,:,,,,,, ,.,,,,.,,.,:.,,,, :.:: ,:::: ,:;.. .::..:.:: . . . . . . . ..X 
. . . . 

sG45 High +300 Unknown approx 330 Unknown 47.3 Low 2.1 403.7 
(Offscale) Unknown 77.9 Low 3.3 

Unknown 88.3 Trace 0.997 
Unknown 130.8 Trace 0.659 
Unknown 145.6 Low 3.6 
Toluene 157.2 Low 3.1 
Unknown 168.2 Low 2.6 
Unknown 178.2 Low 3.9 
Unknown 204.2 Low 31.8 
Unknown 237.4 Moderate 51.6 

!%46 Low 31.2 Unknown 599.9 Unknown 78.1 Trace 0.539 94.12 
Unknown 169.7 Trace 0.641 
Unknown 205.8 Trace 0.543 
Unknown 249.3 Low 2.3 
Unknown 334.9 Low 12.0 
Xylems 380.2 Low 15.7 

Unknown 510.9 Low 31.2 
BG47 Low 7.0 Xylems 400.3 Unknown 48.1 Low 2.9 49.13 

Unknown 51.9 Low 2.4 
Unknown 56.7 Low 4.6 
Benzene 69.5 Low 3.0 
Unknown 77.5 Low 3.9 
Unknown 68.0 Low 2.3 
Unknown 168.2 Trace 1.1 
Unknown 250.0 Trace 0.829 
Unknown 333.0 Low 5.1 
Unknown 379.2 Low 4.1 
Xylem 455.6 Low 4.5 

Unknown 503.1 Low 4.9 
Unknown 593.8 Low 2.5 

SG48 ND --mm ---- ---- ND ---- ---- ---- 
sG49 

---- 
Trace 1.1 Toluene 131.6 Benzene 61.7 Trace 0.864 2.42 

TCE 80.8 Trace 0.451 
sG50 Low 3.4 Benzene 61.3 TCE 81.1 Low 3.0 7.33 

Toluene 132.0 Trace 0.933 
sG51 ND ---- ---- ---- ND ---- ---- --a- ---w 
SG52 ND ---- -e-w -w-- ND ---- ---- ---- ---- 
sG53 Trace 0.314 Toluene 134.8 ND ---- ---- ---- 0.314 
BG54 High 1300 Offscale 57.5 Unknown 113.5 Low 5.4 1317.5 

(Unknown) Toluene 131.6 Low 4.7 
Unknown 153.9 Low 3.1 
Unknown 210.0 Low 2.1 
Unknown 289.1 Low 2.2 



I 1 I I f I I I 1 I 

sG59 
sG60 
SG61 
SG62 
SG63 

IOTES: 

Trace 2.0 Toluene 137.2 
Trace 0.571 Toluene 134.8 

ND ---- ---- --em 

Moderate 
I 

115.3 Unknown 812.9 

rLYSlS RESULTS (continued) 
~, ,~~~,::i’:;Q-Jf”j~~~~j,~~~:~<. j: 

. ..‘. .. . ...: . . . . . . . A:.:..::..:... . . . 
; ‘,:j;;:~s-ggqj~$~~: :: jl 

ND 
Benzene 
Benzene 

ND 
ND 
ND 
ND 
ND 

Benzene 
Unknown 
Benzene 
Toluene 
Unknown 

PCE 
Unknown 

Ethyl Benzene 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

---- 
63.7 
62.7 

L L 

-e-w 

---- 
-m-w 
62.7 
82.6 
62.7 

132.8 
155.2 
192.2 
289.1 
331.3 
424.5 
464.8 
545.5 
615.9 
665.5 

Trace 
Trace 

---- 

---- 
---- 

Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Low 
Low 
Low 
Low 
Low 
Low 
Low 

---- I ---- 
---- I ---- 
---- ---- 
---- ---- 

I 

0.865 1 3.53 
0.769 
0.434 259.5 

1.3 
0.350 

1.5 
14.3 
14.4 
14.8 
21.0 
30.6 
20.9 
24.7 

I. Vs. Is volt/seconds, which is an integrated area count of chromatographic peaks representing relative quantitation. 

!. R.T. is retention time for specific compound in seconds. 

L Samples were classified by concentration using the following values: ND-co.3 Vs.; Trace=0.3-2.0 Vs.; Low=2.1-50 Vs.; Moderate-50.1 -398 Vs.; High->300 Vs. 

‘j.. 
. . . . 
j:. : 
. 

1 

I 

I 



FORMER GASOLINE STATION 



1 1 1 1 1 

SG2 ND ---- ---- ---- ND -e-e ---- ---- ---- 
SG3 ND ---- ---- ---- ND ---- --mm ---- ---- 
sG4 ND ---- ---- ---- ND ---- ---- -s-m -v-w 

SG5 ND ---^ ---- ---- ND ---- ---- ---- ---- 
SG6 ND ---- ---- ---- ND --we ---- ---- ---- 
SG7 ND ---- -a-- ---e ND ---- ---- ---- ---- 
SG6 ND ---- ---- ---- ND ---- ---- ---- ---- 
SG9 ND ---- ---- ---- ND ---- ---- ---- ---- 
SGlO 1 ND ---- ---- ---- ND ---- ---- ---- ---- 

SGll I Low 1 21.8 1 Toluene I 132.0 I Unknown I 55.1 I Trace I 0.657 I 70.3 

NOTES: 
1. Vs. is volt/seconds, which is an integrated area count of chromatographic peaks representing relative quantitation. 
2. R.T. is retention time for specific compound in seconds. 
3. Samples were classified by concentration using the following values: 

ND = < 0.3 Vs.; Trace - 0.3 - 2.0 Vs.: Low = 2.1 - 50 Vs.; Moderate = 50.1 - 300 Vs.; and High - > 300 Vs. 
4. Clay sealer (Play-Doh) was found to create unwanted peaks on GC. All these samples were affected. Clay sealer replaced with 

natural clay for the rest of Navy Soil Gas. These results are still usable because the clay peaks did not interfere with 
the chromatogram areas of interest. This was the first time these peaks due to clay at the surface were ever noticed, 
probably due to the shallow sampling depth possible at the former gasoline station. (See report for details.) 



AREA A LANDFILL 



1 1 I ‘1 1 1 t -1 I I 1 1 J 1 

---- ---- 

I” . ““I I-Y, 8” I ““.d , I.” -m-e ---- --we 0.391 
VI7 I Benzene 80.2 1 ND -e-s ---- --se 0.887 

--we I ---- Nn ---- -m-e ---a m--w ---- I.” 
---- ---- W-T- ND ---- 1 ---- I ---- I I- ---- 

0.338 Benzene 79.9 
I I 

ND ---- ---- ---- 0.338 
---- ---- ---- Nn w--s e--- I ---- ---- .-I 

SG13 ND ---- ---- ---- ND -v-e ---- ---- ---- 
SG14 ND ---^ ---- ---- ND -e-v ---- ---- ---- 
SG15 ND ---- ---- ---- Ni-l ---- ---- ---- ---- 

SGll 
SG12 

ND 
ND 

Trace 
ND 

I I I 
._- 

SG16 I Low I 6.4 1 Benzene I 76.7 1 I 111 -TCEa I 69.5 1 I Low 2.1 1 9.9 I 
Toluene 168.7 Trace 1.4 

SG17 ND ---- ---- ---- ND ---- ---- ---- ---- 
SG18 ND ---- ---- ---- ND ---- ---- ---- ---- 
SG19 ND ---- ---- ---- ND ---- ---- --me ---- 
SG20 ND ---- -m-w ---- ND ---- -w-e ---- ---- 

I SG21 ND I m--e , ---- I -m-w , ND --es 1 ---- I ---- 1 -e-s 1 
SG22 
SG23 
SG24 

ND 
ND 
Low 

---- 
VW-- 

6.4 

---- 
---s 

Unknown 

s-s- 
-v-m 
53.1 

.-- 
ND 
ND 

111 -TCEa 

-s-w ---- --..- ---- 
---- ---- --em ---- 

70.3 Low 2.4 18.4 
Benzene 77.3 Low 4.7 

TCE 101.2 Low 4.9 
SG25 ND --we ---- ---- ND --we ---- ---- ---- .-- 

sG26 ND 
I 

---- ---- -s-e ND ---- ---- s-s- ---- 

SG27 ND ---- ---- ---- ND w--s ---- ---- ---- 

SG28 ND -m-w ---- ---- ND ---- ---- ---- --me 

sG29 ND ---- -e-m ---- ND -m-B ---- ---- --m- 

SG30 ND ---- ---- ---- ND ---- v-w.. ---- ---- 

SG31 ND ---- ---- -m-s ND --se ---- ---- ---- 

SG32 Trace 0.332 Benzene 79.9 ND ---a -^^- ---- 0.332 

SG33 Low 2.7 Unknown 281.1 ND -a-- ^--- m-w- 2.7 
sG34 ND ---e -m-e ---- ND s-w- ---- ---- ---- 

sG35 ND m--w ---- -a-- ---s ---- ---- ---- ---a 

sG36 Low 33.5 Unknown 317.9 TCE 103.3 Trace 0.496 33.996 

SG37 Trace 0.484 Benzene 78.7 ND ---- --we ---- 0.484 
SG38 ND ---- ---- ---- ND ---- ---- ---- -m-w 
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sG39 ND -e-s ---- ---- ND ---- 
SG40 

---- ---- ---- 
High 6700 Unknown 460.4 Unknown 76.3 Low 36.4 7621.5 

Unknown 156.4 Low 11.3 
Unknown 135.9 Moderate 55.4 
Unknown 651.6 Moderate 170 
Toluene 233.5 High 557 
Benzene 94.4 Moderate 79.5 

TCE 113.4 Low 11.9 
SG41 ND ---- ---- ---- ND ---- -a-- 
SG42 

---- ---- 
Low 10.8 Benzene 74.7 Unknown 107.8 Low 7.8 22.3 

Toluene 163.7 Low 2.2 
TCE 99.1 Trace 1.5 

SG43 Moderate 107 Unknown 328.3 Unknowns 126.0 Low 5.6 143.9 
Unknowns 199.2 Low 11.9 

DCE 45.9 Low 4.4 
Xylems 403.6 Low 15 

SG44 ND ---- ---- -s-s ND ---- ---- ---- 
SG45 Moderate 

---- 
151.5 Benzene 75.4 Unknown 123.6 Low 4.7 160.4 

Unknown 137.6 Low 4.2 
SG46 High 536 Unknown 335.9 Unknown 214.6 High 298 1021.7 

Benzene 87.2 Moderate 97.8 
Unknown 462.8 Low 34 

DCE 50.3 Low 17.9 
TCE 123.2 Low 24 

Xylems 401.4 Low 14 
SG47 ND ---- ---- -^^- ND w--- ---- ---- 
SG48 ND ---- ---- ^--- ND ---- ---- ---- 
sG49 High 1200 Unknown 64.5 Toluene 195.1 Low 32.9 1329.1 

Unknown 322.7 Low 38.6 
Unknown 371.2 Low 14.4 
Unknown 127.3 Low 43.2 

SG50 High 329.1 Unknown 384.8 Benzene 84.5 Moderate 78 574.1 
Unknown 320.2 Moderate 54.9 

TCE 105.3 Low 9.7 
Unknown 122.6 Low 26 
Unknown 193.2 Low 37 
Unknown 504.4 Low 39.4 

SG51 Low 9 DCE 46.6 Benzene 74.9 Trace 2.0 26.6 
Unknown 53.5 Low 5.5 
Unknown 64.7 Low 3.1 
Unknown 88.9 Low 2.7 
Unknown 326.8 Low 4.3 



r ,., ., ., ./.. :.., ,.,.,.,.,.......: ., . . . . . . . . . . . . . . . . 
;ji.i.iis~~~~~,~~~~~:~j 

SG52 
SG53 

SG54 High 301 Unknown 318.7 

SG55 Moderate 233.4 Unknown 478.8 

SG56 Low 11.5 Unknown 501.8 

SG57 Moderate 78.3 Unknown 

SG58 Low 15.0 TCE 

ARE 

---- 
Unknown 

A LANDFILL - SOIL GAS 
:ijJ..., ,li:ii’:i:ilNDIoATu\‘r08.i-i:i ::::: 1.;:::: :, 
:. :.. .: ..::..: . . . . :. . . . . . . . . . . .::::::::. :I..::.“.‘:. ” 
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,::::::::::jy;::: :+;$qqzJ~~;: :j’J c : I j;:; : :: 

315.4 

94.2 

._- 
TCE 

! Unknown 
Unknown 
Unknown 
Unknown 

approx. DCE 
Benzene 

TCE 
Toluene 

approx. PCE 
Xylenes 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Toluene 
Xylems 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

approx. Benzene 
Xylems 
Xylems 

approx. Benzene 
approx. TCE 

Toluene 
approx. PCE 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Toluene 

PCE 

lued) 
1. :$~~‘f;~;;:: 
;:i’:@&;jj; 

---. 
94.: 

115.: 
130.: 
184.: 
319.: 
43.i 
75.i 
93.1 

156.4 
222.f 
397.2 
319.1 
83.5 

580.4 
102.4 
119.3 
132.4 
145.2 
189.0 
366.2 
155.5 
391.0 
52.7 
64.3 

190.7 
320.5 
366.2 
77.3 

393.2 
387.3 
77.1 
91.1 

156.0 
237.0 
62.9 
76.9 
83.5 

120.8 
135.2 
145.6 
191.7 
156.0 
224.4 

---- 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 

Moderate 
Moderate 
Moderate 
Moderate 

Low 
Low 
Low 
Low 
Low 
Low 
Low 

Moderate 
Low 
Low 
Low 
Low 
Low 
Low 
Low 

Moderate 
Low 
Low 
Low 
Low 
Low 
cow 
Low 
Low 
Low 
Low 
Low 
Low 

Trace 

. . . . . . ::. .A...... :: .: ~ :.., . . . . . . . ,.,. .). ..:.: :..: . . . . . . . :: . . . . . . . . . . :..:., ::.::.. df: J/&i.: 1:: 
m-w- 
14.4 
12.7 
13.c 
36.5 
24.9 
8.4 
24 

9.6 
5.0 
30 

105 
132.8 
78.9 
83.7 
8.2 

18.9 
6.9 
4.2 

36.3 
17.2 
5.1 

51.3 
3.3 
2.4 
1.5 
6.5 
3.4 
4.4 
4.6 

56.8 
26.4 
7.6 
3.0 

10.2 
5.2 
4.3 
8.6 
6.7 
3.4 
3.1 
5.1 
2.8 

0.897 

J 
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sG59 High 300 approx. Xylems 400.3 Unknown 46.3 Low 9.6 870.3 
Unknown 49.9 Low 9.0 
Unknown 54.9 Low 22.2 
Unknown 64.7 Low 9.6 
Unknown 79.6 Low 15.0 
Unknown 124.4 Low 8.4 
Unknown 326.8 Moderate 61.8 
Unknown 371.2 Moderate 54.0 
Unknown 474.8 Moderate 140.4 
Unknown 505.7 Moderate 115.8 
Unknown 596.8 Moderate 78 
Unknown 658.7 Low 37.8 

approx. TCE 96.7 Trace 1.3 
Toluene 156.8 Low 3.2 

PCE 229.2 Low 4.2 

approx. Benzene 
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SG67 
continued Unknown 

Unknown 607.9 
Unknown 667.2 
Unknown 733.9 

approx. Benzone 77.2 
approx. TCE 96.1 

Toluene 156.1 
approx. PCE 231 .O 

SG68 High 1000 approx. Xylene 424.2 Unknown 86.2 
Unknown 107.2 
Unknown 125.7 
Unknown 144.8 
Unknown 155.7 
Unknown 198.7 
Unknown 251.4 
Unknown 329.2 
Unknown 513.5 
Unknown 609.5 
Unknown 674.0 

DCE 44.1 
Toluene 164.2 

approx. PCE 234.0 
SG69 ND --se ---- ---- ND ---- 
SG70 Moderate 57.7 Unknown 332.5 Unknown 47.5 

Unknown 52.1 
Unknown 87.3 
Unknown 80.9 
Unknown 126.8 
Unknown 145.2 
Unknown 156.8 
Unknown 167.2 
Unknown 201.3 
Unknown 235.8 
Unknown 252.1 
Unknown 381.2 
Unknown 419.0 
Unknown 482.3 

SG71 High 971.2 Unknown 453.6 Unknown 63.1 
Unknown 86.6 
Unknown 127.1 
Unknown 194.3 
Unknown 228.1 
Unknown 328.1 

Low 20.5 
Low 12.0 
Low 13.5 
Low 8.0 

Trace 0.316 
Low 3.5 
Low 1.4 
Low 34.2 1720.3 
Low 9.9 
Low 34.9 
Low 4.2 
Low 5.7 
Low 39.8 
Low 13.7 

Moderate 68.6 
Low 48.9 
Low 28.5 
Low 13.7 
High 403.0 
Low 7.4 
Low 7.8 
--em ---- ---- 
Low 3.7 176.8 
Low 6.2 
Low 3.6 
Low 10 
Low 23.6 
Low 1.7 
Low 1.0 
Low 3.4 
Low 25.4 
Low 5.7 
Low 3.4 
Low 9.9 
Low 5.5 
Low 16.0 
Low 7.2 1604.5 

Moderate 54.0 
Low 20.0 

Moderate 104.3 
Low 8.0 

Moderate 291.0 
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SG71 Unknown 600.0 Moderate 81.6 
continued Unknown 677.4 Low 21.6 

Unknown 737.7 Low 37.4 
approx. Toluene 155.8 Trace 1.0 

approx. PCE 247.2 Low 7.2 
SG72 Low 2.1 Benzene 74.7 Xylene 406.9 Trace 1.3 3.4 
SG73 High >300 Unknown -w-e Unknown 64.1 Low 5.9 

Unknown 85.2 Moderate 79.9 575.3 
Unknown 105.6 Low 10.8 
Unknown 126.7 Moderate 51.4 
Unknown 195.4 Moderate 103.7 
Toluene 156.1 Trace 1.3 

approx. PCE 233.1 Low 20.2 
SG74 Low 6.8 Xylems 404.7 Benzene 74.5 Low 2.3 

Unknown 68.3 Trace 0.795 11.39 
Unknown 331.3 Trace 1.5 

SG75 Trace 1.3 Xylem 404.7 Unknown 329.5 Trace 0.681 1.981 
SG76 Low 8.3 Unknown 79.6 DCE 46.1 Trace 1.1 64.1 

Unknown 51.1 Trace 1.2 
Unknown 55.9 Low 3.1 
Unknown 64.9 Low 2.5 

TCE 97.9 Low 2.2 
Unknown 108.4 Low 2.3 
Unknown 126.0 Low 4.4 
Unknown 145.2 Low 2.9 
Unknown 157.2 Trace 1.1 
Unknown 200.4 Low 2.1 
Unknown 336.7 Low 7.5 
Unknown 382.6 Low 4.9 

approx. Xylems 419.0 Low 3.3 
Unknown 479.7 Low 4.9 
Unknown 527.1 Low 6.6 
Unknown 615.9 Low 4.2 
Unknown 684.5 Trace 1.5 

SG77 High 389.8 Xylems 405.2 approx. DCE 51.1 Low 15.6 566.6 
Unknown 64.3 Low 6.4 
Benzene 79.2 Low 21.4 
Unknown 97.6 Low 3.6 
Unknown 108.4 Low 5.0 
Unknown 125.0 Low 9.6 
Unknown 145.2 Low 4.9 
Unknown 156.8 Low 4.0 
Unknown 201 .o Low 17.6 
Unknown 235.2 Low 5.3 
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BG77 PCE 251.4 Low 6.5 
continued Unknown 336.7 Low 19.7 

Unknown 483.6 Low 16.7 
Unknown 521.5 Low 20.1 
Unknown 617.5 Low 14.9 
Unknown 682.5 Low 5.5 

BG78 Moderate 139.7 Xylems 413.1 DCE 45.6 Low 3.1 219.4 
Unknown 49.9 Low 2.1 
Unknown 54.4 cow 5.8 
Unknown 65.5 Low 5.4 
Benzene 78.3 Low 16.7 
Unknown 97.3 Low 2.1 
Unknown 108.7 Low 3.3 
Unknown 126.4 Low 6.5 
Unknown 145.2 Trace 1.3 
Unknown 156.8 Trace 1.1 
Unknown 201.6 Low 4.9 
Unknown 336.7 Low 9.0 
Unknown 527.1 Low 9.1 
Unknown 619.1 Low 5.0 
Unknown 688.1 Low 2.7 
Unknown 747.2 Trace 1.6 

sG79 High 316.0 Unknown 439.8 Unknown 65.5 Low 5.9 804.8 
Benzene 79.0 Low 21.5 

TCE 98.2 Low 2.6 
Unknown 109.9 Low 7.3 
Unknown 126.5 Low 10.9 
Unknown 145.2 Low 2.2 
Unknown 156.4 Low 3.9 
Unknown 201.7 Low 32.8 
Unknown 238.2 Low 6.6 
Unknown 254.9 Low 6.5 
Unknown 331.7 Moderate 262.6 
Unknown 526.8 Moderate 61.9 
Unknown 625.5 Low 33.3 
Unknown 697.1 Low 30.8 

sG80 Low 4.2 Benzene 76.5 Unknown 46.7 Trace 2.0 16.4 
50.9 Low 3.8 
67.1 Low 3.2 

337.6 Trace 0.726 
417.9 Low 2.1 
623.9 Trace 0.393 
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SC81 Low 13.1 Unknown 342.1 Unknown 48.5 Low 7.1 77.3 
Unknown 55.3 Low 5.8 
Unknown 66.5 Low 5.1 
Unknown 81.7 Low 6.8 
Unknown 110.2 Trace 0.377 
Unknown 128.4 Low 3.0 
Unknown 145.2 Trace 1.3 
Unknown 156.8 Trace 0.476 
Unknown 205.2 Low 8.6 

PCE 238.8 Low 2.4 
Unknown 342.1 Low 13.1 
Unknown 388.2 Low 5.9 
Unknown 491.4 Low 4.4 
Unknown 532.7 Low 4.1 
Unknown 623.9 Low 2.2 
Unknown 693.5 Trace 0.350 

SC82 High 6200 Unknown 439.1 Unknown 44.3 Moderate 248.3 7233.9 
Unknown 95.9 Moderate 113.8 
Unknown 133.9 Moderate 69.9 
Unknown 155.7 Low 9.3 
Unknown 221.0 High 435.7 
Unknown 618.3 Moderate 125.5 
Unknown 695.3 Low 31.4 

sG83 Low 21.3 Benzene 78.2 Unknown 66.1 Low 4.9 50.4 
100.0 Low 3.8 
108.7 Low 2.7 
128.0 Low 6.0 
145.2 Low 3.6 
157.2 Trace 1.0 
168.7 Low 3.4 
205.8 Trace 1.6 
340.3 Trace 1.6 
419.0 Trace 0.477 

sG84 High One large peak, unknown constituents, there was no duplicate run to separate peaks. >300 
sG85 Low 17.9 Xylems 417.9 DCE 46.9 Trace 1.3 64.1 

Unknown 55.9 Low 5.8 
Unknown 66.1 Trace 1.8 
Benzene 76.5 Low 2.7 
Unknown 87.4 Low 2.7 

TCE 100.6 Low 2.1 
Unknown 109.6 Trace 1.6 
Unknown 127.6 Trace 1.4 
Unknown 145.2 Low 2.2 
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AREA A LANDFILL - SOIL GAS ANALYSIS RESULTS (continued) 
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sG85 Toluene 168.2 Low 11.6 

continued Unknown 204.0 Low 2.6 
Unknown 340.3 Low 2.5 
Unknown 499.2 Low 6.9 
Unknown 623.9 Trace 1.0 

sG86 High 5000 Unknown 443.2 Unknown 66.4 Low 9.4 5361.5 
Unknown 96.1 Moderate 158.4 
Unknown 146.7 Moderate 59.6 
Unknown 226.8 Moderate 105.3 
Unknown 651.9 Low 28.8 

SG87 High 10300 Unknown 479.2 approx. DCE 48.8 Low 3.4 
Unknown 52.2 Low 2.8 
Unknown 57.7 Low 3.4 10655 
Unknown 70.3 Low 3.3 
Unknown 82.5 Low 26.5 

approx. TCE 104.8 Trace 0.907 
Unknown 117.1 Low 2.8 
Unknown 135.1 Low 31.6 
Unknown 156.8 Low 2.1 
Unknown 182.2 Low 6.9 
Unknown 220.5 Moderate 94.4 
Unknown 260.5 Low 15.1 
Unknown 279.0 Low 38.0 
Unknown 698.6 Moderate 123.4 

SG88 High 6600 Unknown 488.7 Unknown 49.5 Trace 2.0 6904.6 
Unknown 56.8 Low 10.6 
Unknown 71.5 Low 2.9 
Unknown 88.3 Low 7.4 
Unknown 108.4 Trace 1.3 
Unknown 121.2 Trace 1.8 
Unknown 139.5 Low 23.4 
Unknown 157.2 Low 3.0 
Unknown 190.6 Moderate 76.4 
Unknown 226.8 Moderate 55.1 
Unknown 279.9 Moderate 120.7 

SG89 High 858.1 Unknown 452.9 Unknown 52.1 Low 18.5 1075 
Unknown 138.1 Low 18.5 
Unknown 186.7 Low 13.0 
Unknown 225.4 Low 34.6 
Unknown 289.1 Low 13.5 
Unknown 379.2 Low 34.4 
Unknown 555.1 Low 28.4 
Unknown 590.8 Low 22.9 
Unknown 698.9 Low 33.1 



Unknown 83.2 Low 26.1 
approx. TCE 96.4 Low 3.5 

Unknown 106.6 Low 10.4 
Unknown 124.1 Low 24.2 
Unknown 197.1 Low 38.1 

PCE 248.6 Low 6.8 
Unknown 326.6 Moderate 65.5 
Unknown 474.7 Low 47.7 
Unknown 516.6 Moderate 50.7 
Unknown 612.7 Low 24.4 

sG91 High 3100 Unknown 378.6 approx. DCE 43.9 High 341.7 3756.2 
Unknown 87.2 moderate 61.8 
Unknown 109.5 Low 10.1 
Unknown 127.9 Low 24.7 
Toluene 170.2 Low 11.1 
Unknown 202.2 Moderate 59.6 
Unknown 240.9 Low 6.5 
Unknown 260.5 Low 15.5 
Unknown 497.7 Moderate 51.3 
Unknown 535.5 Low 32.8 
Unknown 641.7 Low 41.1 

sG92 Moderate 239.7 Unknown 519.0 Unknown 84.8 Low 32.2 560.3 
TCE 99.7 Low 4.5 

Unknown 110.1 Low 13.2 
Unknown 127.3 Low 14.2 
Toluene 169.7 Trace 0.536 
Unknown 204.1 Low 19.5 

PCE 241.6 Trace 0.485 
Unknown 339.4 Low 38.2 
Unknown 394.2 Low 14.1 
Xylenes 418.7 Moderate 57.3 

Unknown 627.4 Moderate 109.6 
Unknown 709.7 Low 16.8 

sG93 Trace 1.1 DCE 48.5 Benzene 75.9 Trace 0.624 2.2 
Toluene 171.7 Trace 0.485 

sG94 Trace 0.712 Unknown 85.6 Unknown 53.1 Trace 0.457 1.9 
Unknown 145.2 Trace 0.694 



AREA A LANDFILL - SOIL GAS ANALYSIS RESULTS (continued) 

SG96 Trace 

SG97 Trace 
SG98 Trace 

sG99 Low 

SGlOO Low 

SGlOl Trace 

sG102 
I 

Trace 

1.6 Toluene 167.7 

0.888 DCE 46.3 
1.8 Unkown 180.7 

3.9 

5.7 

0.951 

0.947 

DCE 42.9 

DCE 46.5 

DCE 46.1 

Toluene 158.0 

TCE 
Unknown 
Unknown 
Unknown 
Unknown 
Toluene 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

DCE 
Benzene 
Unknown 
Unknown 

DCE 
Unknown 

approx. Benzene 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Benzene 
Unknown 
Unknown 
Toluene 
Unknown 
Benzene 
Unknown 
Unknown 
Unknown 

.,., q++. ‘.“.. ..>,. . . . . 
. . ..?....‘. . ..:. 

:,:: (&$$ 

63.7 
96 

124 
137.2 
145.2 
157.2 
175.2 
200.4 
235.8 
342.1 
390.2 
496.6 
538.3 
631.9 
45.7 
74.1 

145.2 
145.2 
42.3 
50.9 
81.4 

144.8 
158.8 
51.5 
82.6 

182.7 
217.2 
358.3 
513.5 
646.8 

75.3 
131.2 
145.2 
166.2 
492.7 

73.9 
145.2 
127.6 
422.3 

Low 9.3 
Low 5.3 
Low 2.5 

Trace 2.0 
Low 3.3 

Trace 1.2 
Low 11.7 
Low 4.8 
Low 9.7 
Low 2.9 
Low 2.2 
Low 2.2 

Trace 1.5 
Trace 1.0 
Trace 0.602 
Trace 0.560 
Trace 0.441 
Trace 1.2 
Trace 0.799 
Trace 0.707 
Trace 1.4 
Trace 0.338 
Low 4.7 

Trace 0.541 
Trace 0.684 
Trace 0.769 
Low 1.7 

Trace 0.650 
Trace 0.777 
Trace 2.0 
Trace 0.707 
Trace 0.801 
Low 4.7 

Trace 0.561 
Trace 0.802 
Trace 0.488 
Trace 0.366 
Trace 0.591 

3.8 

1.3 
6.2 

13.7 

14.5 

2.24 

1.9 



SG104 

SG105 

SGlO6 High 709.2 Xylems 432.0 

Low 

Moderate 

ARE 
... .. . . . . . . . . . . . . . . . . . . . . . . ‘L’.‘. ,. :., ,:::,:,:,:,::‘,:,‘::,:,‘,‘,‘,‘: ,’ ::j:::5::j:.:;::: Jqs: ,:,:~:::::fi:::::fi ; .:.. L 

24.6 

6.7 

148.0 

Unknown 

Unknown 

Unknown 

‘t 

AS ANA1 
::‘:‘::R : pc:: . . . L.. .:.:. .,. ,. ,.: .,.,.,.,.,.: 
::~:;‘(&&$f$: 

541.1 

247.9 

328.7 

1 I f 1 1 I 1 1 1 

Benzene 
TCE 

Unknown 
Toluene 
Unknown 

PCE 
Unknown 
Unknown 
Xylems 

Unknown 
Unknown 
Unknown 
Unknown 

DEC 
Unknown 

approx. DCE 
Benzene 

TCE 
Unknown 
Toluene 
Unknown 
Unknown 

approx. PCE 
Unknown 
Xylems 
Unknown 
Unknown 
Unknown 
Unknown 
Benzene 

TCE 
Unknown 
Unknown 
Toluene 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

- 
hued) 
::.:;;:gy~;xj; 
~~~~;ii’:;:.i 

45 
75.5 
96.4 

124.4 
158.4 
200.4 
236.4 
341.2 
391.2 
423.4 
499.2 
541.1 
635.1 
704.3 
45.7 

145.2 
49.0 
75.7 
96.1 

122.1 
157.6 
198.3 
235.8 
252.8 
389.2 
416.9 
496.6 
539.7 
635.1 
64.3 
77.3 
96.7 

106.9 
122.8 
157.6 
199.4 
237.0 
254.9 
338.7 
539.7 
641.7 

. . . . . . . . . . . . . . .:..: .:. ,, ,., .,,,,, . . . . . ./.... T... ,.,) ,,,,,,,, 
. . . . . . . . . . . . . . . . . . . . . .., ., : ,.. ,’ 

cw~mATIc)N: 

Trace 
Low 

Trace 
Low 

Trace 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 

Trace 
Trace 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 

Moderate 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 

Moderate 
Low 
Low 

..: . . . :: .: . . . . . . . ::... . . .~ 
i jig: : yg;;:;jf:i;i; 

1.6 
10.5 

0.311 
4.2 
1.8 
6.2 
1.3 

19.0 
10.8 
15.1 
20.1 
24.6 
22.2 
9.0 

0.605 
0.746 

15.9 
14.5 
2.4 

13.9 
3.7 

25.5 
5.0 
3.8 

12.8 
56.9 
11.8 
14.1 
8.6 
4.6 

23.6 
3.1 
5.1 

16.2 
7.5 

32.1 
6.6 
7.7 

51.8 
29.2 
32.4 



SG108 high 322.1 Unknown 505.7 

SG109 Low 5.0 DCE 46.7 
SGllO Low 2.6 DCE 47.3 
SGlll Trace 0.943 Benzene 78.3 
SG112 Low 5.3 Unknown 351.1 

p--p- 0.627 Unknown 732.6 
3.7 DCE 48.5 

Benzene 
Unknown 
Unknown 
Toiuene 
Unknown 
Unknown 
Unknown 
Benzene 

TCE 
Toiuene 
Unknown 
Unknown 
Unknown 
Xylems 

Unknown 
Unknown 
Benzene 
Unknown 
Unknown 

DCE 
Unknown 
Unknown 
Benzene 

TCE 
Unknown 
Unknown 
Unknown 
Unknown 
Xylems 

Unknown 
Unknown 
Unknown 

DCE 
Benzene 
Unknown 
Unknown 

:.:.;:::R.‘+:.:.:::.:::. 
. . . . . . . ,.?...L:..:... 
: jj{(&j$Ijy:; 

48.7 
74.9 

124.8 
145.2 

158 
200.4 
339.4 
53.6 
78.1 

100.6 
170.7 
204.8 
240.9 
343.9 
406.4 
623.1 
700.7 
77.1 

136.8 
136 

48.5 
57.5 
68.3 
84.4 

102.1 
132.8 
145.2 
210.6 
398.2 
427.8 
510.9 
543.9 
641.7 
47.7 
79.9 

137.6 
158.0 

Low 
Low 
Low 

Trace 
Low 
Low 
Low 
Low 
Low 

Trace 
Low 
Low 

Moderate 
Moderate 

Low 
Low 

Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Low 

Trace 
Trace 
Trace 
Low 
Low 
Low 

Trace 
Trace 
Trace 
Trace 
Trace 

2.2 
3.0 
2.1 
1.5 
2.2 
6.1 

18.9 
3.3 
2.3 
1.6 

30.9 
10.4 

153.9 
105.7 
45.8 

715.9 

0.626 
0.303 

1.1 
1.1 
4.8 

0.903 
1.6 
2.0 
5.1 
3.2 
2.6 
1.6 

0.686 30.9 

0.358 0.985 
1.9 6.273 



r 

SG116 Low 9.7 Toluene 175.2 

SG117 Trace 

SG118 
SG119 

Trace 
Trace 

SG120 Low 8.2 Unknown 

SG121 Moderate 141.5 Unknown 453.2 

46.1 

79.3 
134.4 

350.2 

Unknown 
Benzene 

TCE 
Unknown 
Toluene 
Unknown 

PCE 
Unknown 
Unknown 
Xylems 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Benzene 

TCE 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Benzene 
Unknown 

DCE 
Benzene 
Unknown 
Unknown 
Toiuene 
Unknown 
Unknown 
Unknown 
Xylem 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

i’j:-i[$j&q~~~~; 

49.3 
56.2 
83.8 

101.5 
130.8 
172.7 

210 
245.8 
350.2 
399.2 

430 
504.4 
643.4 
711.5 
51.5 
71.7 
79.3 

103.6 
135.2 
145.6 

352 
645.1 
137.2 
161.7 

136 
78.1 

134.4 
48.3 
78.7 

131.2 
145.2 
173.7 

210 
350.2 
398.2 
428.9 
505.7 
545.3 
650.2 

51 
87.7 

145.6 
191.2 
373.2 

Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 

Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Low 

Trace 
Trace 
Trace 
Low 

Trace 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 

,..... ..::... . ...: ..: 
.:....... :..:...: 
::-j.i:i:I.Vs,:.‘~:I:::i:.: 

13.4 
4.7 
2.7 
2.1 
6.9 
7.9 

19.4 
9.9 

31.0 
11.3 
25.3 
27.8 
24.3 
7.2 
6.1 
1.7 
4.8 

0.315 
0.493 
0.357 
0.413 
0.750 
0.373 

1.7 
0.418 
0.323 
0.551 

2.9 
0.376 

1.3 
0.420 

7.5 
1.2 
8.2 
3.5 
5.7 
7.6 
4.7 
4.7 
8.7 
4.2 
2.5 

10.3 
8.2 

1 

24.6 

3.9 

1.08 
1.4 

56.3 

277 



1 1 I 1 1 1 

r 

SG122 

SG123 

SG124 
SG125 
SG126 
SG127 
SG128 
SG129 

SG130 

SG131 Trace 1.3 

SG132 
SG133 Trace 1.1 Unknown 345.7 Trace 1.3 Unknown 345.7 

SG134 

SG135 

2.9 Unknown 41.1 

-7icq-T amrox. DCE 
Unknown 651.9 1 Trace 

I 48.3 I Unknown I 138.8 I Trace 

. . 
Unknown 

I I Unknown 1 :$f 1 
Trace 
Trace 

Low I 2.4 1 Unknown 50.7 B&he I 78:7 I Trace 
Trace 0.815 i Unknow ..--- 

---- 
Low 

ND 
I I 

n 48.1 
I ---- ND --me ND 

2.5 I Unknown 49.0 Benzene 

Unknown 
Unknown 

approx. DCE 
Benzene 
Unknown 
Toiuene 
Unknown 
Unknown 
Unknown 

Moderate 
Low 
Low 

Trace 
Trace 
Trace 
Trace 
Trace 
Trace 

LOW 
Low 

2.9 1 Unknown I 50.3 1 Benzene 
4.9 I Unknown 52.1 1 Benzene 

I I 

- 

Toluene 
Unknown 
Unknown 

170.7 

I I 

Trace 
341.2 low 
387.2 Trace 

Low 
I Xylems 416.8 Trace 

I 2.2 I Xvlenes 420.1 I Unknown I 48.3 I Trace 

-ND --a- ---- Unknown 48.1 Trace 
Benzene 78.3 Trace 

Trace 
I Unknown 421.2 Trace 

I 1.3 I Unknown I 343.9 I Unknown I 50.7 1 Trace 

Low 2.7 Xylems 417.9 
Unknown 419 Trace 
Unknown 50.9 Trace 
Benzene 77.5 Trace 
Unknown 111.1 Trace 
Unknown 343 Low 

82.0 1 I 

13.7 

1.85 



I AREA A LANDFILL - SOIL GAS ANALYSIS RESULTS (con wed) 
~~:R~~~i’i: 
:::;@&# 

181.2 
416.8 

70.1 
77.5 
343 

416.8 
51.9 

344.8 
419 

51.5 
67.3 

166.2 
335.8 
47.5 
62.1 
76.3 

166.7 
166.2 
332.2 

Unknown 

:.ij.s.+y..y 
..:.:.:.:. . . t-. “:.::::: 
$($&;f,:.:,:; 

342.1 

51.9 

2.3 Benzene 

3.3 Benzene 

77.9 

76.1 

Unknown 52.1 

Benzene 76.1 

:.:.......c....:. . . . . . . . . . . . . . . . . . ..: . . . . . . . 

.:y.>: . ..::. .:.:::: . . . .:>:.,.:.>. . :::~j:~: :> .,.:: 
~:~~~~~~ 

Trace 
Trace 
Trace 
Low 

Trace 
Trace 
Trace 
Trace 
Trace 
Low 
Low 

Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 
Trace 

...>. . . . . . . . ,: 
:...:.: :: . . . . . . . . . ..y. ..:.:.:.:.y: . ...:.>: ,.,, 
‘$;&$?y;i 

.:. 

0.353 
0.853 

1.4 
2.8 
1.1 
1.6 
1.3 

0.951 
1.2 
2.8 
2.1 

0.605 
1.8 

0.986 
0.609 

1.2 
0.451 

1.3 
0.845 

Xylems 
Unknown 6.2 

1.9 

Benzene 
Unknown 
Xylems 

Unknown 
Unknown 
Xylems 

Unknown 
Unknown 
Toluene 
Unknown 
Unknown 
Unknown 
Benzene 
Toluene 
Toluene 
Unknown 

ND 
Unknown 
Toluene 

ND ..- 
ND 

Unknown 
Unknown 
Unknown 

ND 
ND 
ND 
ND 

approx. DCE 
Unknown 

approx. Benzene 
TCE 

Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

SG138 Low 

SG139 Low 

‘““” 
SG142 
SG143 

SG144 
SG145 
SG146 

ND 
Trace 

ND 
ND 

Trace 

---^ -w-w 

Trace 0.344 
Trace 0.724 
---- ---v 

---- 
2.37 

---- 

74.9 

---- 
---a 

50.1 

---- 
67.1 

158.4 
v--w 
..--- ---- 
56.7 Trace 
72.9 Trace 

552.3 Trace 

---- 
s-m- 
4.74 

-m-w 
1.2 

0.990 
0.550 201 

SG147 
*I48 

St 
-. .- 

-3149 
SG150 
SG151 

I 

I --em 
-w-s 

---- 
-w-m 

Moderate 

-m-m 
em-- 
---- 
---- 
61.1 

ND 
ND 
ND 
ND 

approx. Toluene 

-e-e ---- -es- ---- 
em-- ---- 

---- 
---- 

s-w- 
---- ---e ---- 

46.9 Low 12.8 
65.9 Low 4.3 
80.3 Low 49.1 
97.0 Low 15.2 

122.0 Low 2.1 
136.4 Low 5.6 
211.2 Low 5.1 
335.8 Trace 1.5 
395.2 Low 10.1 
470.0 Low 8.6 
586.3 Trace 0.896 
688.9 Trace 0.878 

--s- ---- 
---- 
--me 
158.9 

---- 
177.3 

I- L L J- 
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AREA A LANDFILL - SOIL GAS ANALYSIS RESULTS (continued) 

SC153 Low 3.6 Xylenes 

sG154 Trace 1.9 Benzene 
SC155 Low 2.4 Benzene 
SC156 Moderate. 100 Unknown 

SC157 Trace 1.0 Unknown 

SG158 Low 2.3 Benzene 
9G159 Trace 1.9 Unknown 

So160 Low 12.8 TCE 

I I I 

NOTES: 

1. Vs. Is volt/seconds, which Is an integrated area count of chromatographic peaks rs 

2. R.T. is retention time for specific compound in seconds. 

406.9 

70.7 
70.3 

>600 

689 

71.3 
48.3 

-Unknown 50.9 
Unknown 59.3 
Unknown 67.9 
Benzene 75.1 
Toluene 162.7 
Unknown 474.8 
Benzene 75.7 
Toluene 165.2 
Unknown 486.2 

ND ---- 
ND ---- 

approx. DCE 40.6 
Unknown 49.5 

- TCE 91.3 
Unknown 305.1 
Benzene 70.3 
unknown 307.5 

ND ---- 
Benzene 70.9 

92.3 I 
Unknown 307.5 

DCE I 41.8 
Unknown 50 
Benzene 71.5 

PCE 226.2 
Unknown 379.2 
Unknown 691.7 

xesenting relative quantitation. 

Low 3.5 
Low 2.3 
Low 2.3 
Low 4.5 

Trace 1.2 
Trace 1.0 
Trace 0.651 6.38 
Trace 0.724 
Trace 1.4 
---- ---- 1.9 
---- --me 2.4 
Low 5.5 110.3 
Low 4.1 

Trace 0.309 
Trace 0.398 
Trace 0.879 2.41 
Trace 0.532 
--e- ---- 2.3 
Trace 1.4 3.98 
Trace 0.679 
Low 10.1 34.05 
Low 7.7 

Trace 0.987 
Trace 1.3 
Trace 0.629 
Trace I 0.535 1 

3. Samples were classified by concentration using the following values: ND~x0.3 Vs.; Trace=O.3-2.0 Vs.; Low=P.l-50 Vs.; Moderate==SO.l-300 Vs.; and High=>300 Vs. 



b 

p” DEFENSE REUTILIZATION AND MARKETING OF’FICE 
@R-MO) 



DRMO - SOIL GAS ANALYSIS RESULTS 

SGll ND ---- ---- s-s- 
SG12 Trace 0.641 Benzene 66.3 
SG13 Low 6.1 TCE 86.2 
SG14 Low 24.5 PCE 220.8 

Toluene 172.7 Trace 0.781 
PCE 252.8 Low 2.1 
DCE 45.1 Low 2.5 87.6 

Unknown 54.5 Low 11.4 
PCE 254.2 1 Low 3.5 1 

Unknown I 54.5 I Low I 2.1 1 9.933 

DCE masked in 

I I I I E2 86.4 I Low I 16.6 I ---- 
--I 

Y” I” 
I 

SG16 1 
SG17 ’ 

--I SGl8 , 
SG19 I 
SGX i -I I 
SG21 

IISA”” 

NP 
NI 

. . ..“” 
Nil 

. .--- 
Low 

I I 
--- 

-_. 

TrlPP I n !I&5 I Ran7ana 66.7 ND ---- ---- ---- 0.385 
---- ---- --em ---- --e- 

..; 
I ND 

-w-m ND ---- --me ---- --em ---- ---- 
TrZWM 1 0.313 Benzene 67.1 ND ---- ---- ---- 

---- --- -e-w ---- ND -s-e .-- I 
Tram 1 1.8 TCE 88.0 ND ---- ---- 

“.“_ --. .--. .- 

---- ---- 

I 
I - 

I I I 
16.6 TCE 86.5 Benzene 

PCE 
66.7 1 

. i* 

Trace 
I 

I 2.0 1 19.6 
220.8 I Trace I 1.0 I 

. -- SG22 Low 29.2 TCE 87.6 DCE 38.0 Low 3.6 48.5 
Unknown 48.7 Low 14.6 

PCE 220.8 Trace 1.1 



DRMO - SOIL GAS ANALYSIS RESULTS (continued) 
j:;: R.~;$:::.:::.i ;;::.!;:, :A;AaD!TI~eQei~~::::~ C3~~~:..:i:::i..:-:~~:::::;;iiiriii.;:;i;l:I:i-:.:II 
‘(@&)li;ti,, .?;%&pjstitt/gq.&;~ .i:i:i:i:i:;;(&yf:.:i:j,:: j: i.:;~~~~~~::: “i:!fjL&j j;: ,.ii;:i:i:s,:,vs;;ii:;::ii;r:iili: :.. . . . . .:. ..: :>>\::>.., .,.:: . . . . . j::: ..,, ,,,.,.: ,.;.,.,.:.;, ;., : ,...:, ,,,,: :, . . . . . . .y .y. :/: : ::. . . . . . . ..I. .,. ,. .c. . . . . . . .: ::..... ,....:, 

SG23 High 533.5 Unknown 53.3 LJAkniwn 110.2 LOW .8.8 755.66 
(Benzene Toluene 133.6 Low 22.0 
probably Unknown 154.8 Low 3.8 

masked in Unknown 167.2 Low 10.3 
peak) Unknown 208.4 Low 13.4 

Unknown 261.8 Trace 0.782 
Unknown 310.7 Low 48.2 
Unknown 488.8 Low 41.4 
Unknown 581.8 Low 37.0 
Unknown 709.7 Low 23.2 
Unknown 798.6 Low 13.3 

SG24 Low 2.3 TCE 85.6 Benzene 60.9 Trace 0.580 3.260 
Toluene 131.2 Trace 0.380 

SG25 Low 2.9 TCE 80.5 ND ---- ---- -m-e 2.9 
SG26 Low 2.4 TCE 83.5 ND ---- ---_ -““- 2.4 
SG27 Trace 1.6 Unknown 905.7 TCE 80.8 Trace 1.0 3.0 

Toluene 133.6 Trace 0.435 
SG28 Moderate 83.5 TCE 87.0 Benzene 65.7 Trace 2.0 85.807 

Toluene 133.6 Trace 0.407 
SG29 Low 3.8 TCE 81.1 ND --em ---- ---- 3.8 
SG30 ND -we- --s- -“-- ND “--- ---- ---- --em 
SG31 ND es-- ---- ---- ND -v-e ---- --mm -w-e 
SG32 Low 2.4 Benzene 64.3 Toluene 136.4 Trace 0.863 5.188 

Unknown 650.2 Trace 1.0 
Unknown 709.7 Trace 0.936 

SG33 Trace 1.7 Unknown 648.5 Benzene 63.9 Trace 1.2 5.493 
Toluene 135.2 Trace 0.483 
Unknown 482.3 Trace 0.386 
Unknown 532.7 Trace 0.323 
Unknown 708.7 Trace 1.4 

sG34 Low 3.1 Benzene 63.5 Toluene 135.8 Trace 0.830 7.820 
PCE 205.2 Trace 0.666 

Unknown 482.3 Trace 0.723 
Unknown 646.8 Trace 1.2 
Unknown 713.3 Trace 1.3 

5x.335 ND ---- “--- -“em ND --em ---- ““mm --m” 

SG36 ND m--B ---- -w-” ND --es ---- ---- ---- 

SG37 Trace 0.664 Toluene 136.8 Unknown 57.9 Trace 0.364 1.511 
TCE 83.5 Trace 0.482 ---- 

SG38 Trace 1.2 TCE 83.2 ND --mm -es- ---- 1.2 
sG39 ND -“-- “--- ““-- ND ---- ---- ---- ---- 



.’ 
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LOWER SUBASE 



1 1 I 1 1. I 1 1 1 1 1 1 I 1 I 1 1 1 1 

LOWER BASE - SOIL GAS ANALYSIS RESULTS 
..,... : SAMPLE.. .: : !NDiCATOR 

SAMPLE 1.D; ,:caiij&&RA~,QN 
‘..R.T. .:.i :. I;.. ADDiTiONAL ” R.T. 

.,. ., .,. ,. 
TOTAL 

;,, ,;j.:,:.v’s.’ :I. ;’ ” ‘,“PfAK : (w) L.;:: @JNSTtTUENTS (Sec.) CtiCEMRATlQN Vs. vs. 
SGl ND --“- “--- --we ND --“- -m-e ---- 0.358 
SG2 Trace 0.358 Benzene 63.7 ND ---- --es ---- _-_- 
SG3 ND ---- ---- ---- ND ---- ---- ---- 563.2 
SG4 High 427 Unknown 85.9 Unknown 48.9 Moderate 71.1 

(Benzene most Unknown 118.7 Low 12.0 
likely masked Toluene 137.7 Low 28.7 

in peak) Unknown 152.7 Low 11.1 
Unknown 167.7 Low 9.5 
Unknown 219.0 Low 3.8 

SGS Low 2.1 Unknown 53.1 Benzene 65.1 Trace 1.7 3.8 
SG6 ND “--” --“- ---- ND ---- ---- ---- ---- 
SG7 Trace 1.9 Benzene 66.3 ND -v-e ---- ---- 1.9 
SG8 ND ““-- ---- ---- ND ---- ---- ---- ---- 
SG9 Low 3.3 Toluene 140.0 Unknown 70.9 Trace 0.335 6.36 

Unknown 302.7 Trace 0.935 
Xylenes 375.2 Trace 0.457 
Xylenes 450.8 Trace 0.715 

Unknown 487.5 Trace 0.621 
SGlO ND -“-- ---- ---- ND ---- --me ---- ---- 
SGll Low 4.0 Unknown 298.7 Unknown 84.1 Trace 1.6 9.57 

Toluene 138.8 Trace 0.746 
Unknown 218.4 Trace 0.710 

Ethyl Benzene 345.7 Trace 1.3 
Xylenes 441.2 Trace 0.813 

Unknown 481.0 Trace 0.398 
SG12 ND ---- ---- ---- ND ---- ---- -v-e ---- 
SG13 ND ---- ---- ---- ND ---- WV-- ---- ---- 
SG14 ND ---- “--- ---- ND ---- ---- ---- _--- 

SG15 ND -w-B “--- -“-- ND ---- ---- ---- ---- 
SG16 Moderate 63.5 Unknown 25.0 Unknown 42.5 Low 15.1 206.6 

Benzene 54.6 Low 6.1 
Unknown 75.1 Low 42.5 
Unknown 105.5 Low 30.3 
Toluene 129.9 Low 8.1 
Unknown 143.2 Low 3.4 
Unknown 156.0 Low 12.6 
Unknown 195.2 Low 2.6 
Unknown 209.4 Trace 2.0 
Unknown 291.5 Low 10.4 

Ethyl Benzene 334.9 Low 3.8 
Unknown 430.0 Trace 0.408 
Xylenes 468.8 Trace 0.474 

Unknown 552.3 Trace 0.953 
Unknown 700.7 Low 2.3 
Unknown 778.6 Low 2.1 



LOWER BASE - SOIL GAS ANALYSIS RESULTS (continued) 
SAMPLE -. !NJIIC~TOft ” R.T.‘ ; ADDlTtONAL R.T. TOTAL 

1.‘; &&i I;&;. ;’ $j$i&,$&~,~N~~’ ,;.:j\, Vs. : PEAK ~(s&.f CONSTtTUENTS (Sec.) CON&NTRATiON Vs. vs. 
SG17’ ND’ ---- “-me “--- ND s--s s--w ---- ---- 
SG18 Low 13.4 Unknown 268.3 ND ---- -s-e ---- 13.4 
SG19 ND -m-e ---- ---- ND ---- ---- ---- --“- 
SG20 Low 5.2 Unknown 28.0 Unknown 44.3 Trace 0.567 7.51 

Benzene 64.1 Trace 1.2 
Toiuene 136.4 Trace 0.543 

SG21 Trace 0.504 Benzene 63.7 ND ---- ---- ---- 0.504 
SG22 ND -e-e ---- BBS” ND ---- ---- ---- ---- 
SG23 Trace 0.343 Benzene 64.7 ND ---- ---- ---- 0.343 
SG24 Trace 0.668 Benzene 64.9 Toiuene 136.4 Trace 0.651 1.32 
SG25 ND “--- ---- --“- ND ---- ---- ---- e--e 
SG26 Moderate 50 Unknown 821.7 Unknown 45.1 Trace 0.357 162.8 

Benzene 65.3 Trace 1.6 
Unknown 107.5 Trace 1.7 
Unknown 167.7 Trace 1.4 
Unknown 199.8 Trace 0.922 
Unknown 214.8 Trace 0.508 
Unknown 295.5 Low 19.8 

Ethyl Benzene 337.6 Low 7.6 
Xylems 375.2 Low 4.4 
Xylems 431.1 Low 15.9 

Unknown 471.2 Low 15.8 
Unknown 559.3 Low 24.7 
Unknown 682.7 Low 18.1 

SG27 Low 2.3 Unknown 524.3 Unknown 100.0 Trace 2.0 4.3 
SG28 Low 3.2 Benzene 65.3 Unknown 293.9 Low 2.3 5.5 
SG29 . Trace 1.1 Unknown 297.1 ND --me ---- -e-e 1.1 
SG30 Low 9.6 Unknown 568.3 Benzene 65.3 Trace 1.7 38.9 

Unknown 107.5 Trace 0.423 
Toiuene 140.0 Trace 0.856 
Unknown 218.4 Trace 0.546 
Unknown 293.9 Low 3.3 

Ethyl Benzene 340.3 Trace 1.3 
Xylems 366.2 Low 3.7 
Xylems 440.0 Low 5.7 

Unknown 473.6 Low 5.1 
Unknown 689.9 Low 6.7 

SG31 ND --me ---- --e- ND B-w” ---- ---- ---- 

SG32 ND ---- ---- ---- ND -m-e --me ---- ---- 

SG33 Low 7.0 Unknown 536.3 Toluene 130.8 Trace 0.837 3o.t 
Unknown 276.6 Low 4.7 

Ethyl Benzene 321.4 Low 5.4 
Xylems 409.1 Low 6.8 

Unknown 443.6 Low 5.9 



SAMPLE 1.D; 
sG34 
SG35 
SG36 
SG37 
SG38 
SG39 
SG40 
SG41 
SG42 
SG43 
SG44 
SG45 
SG46 
SG47 
SG48 
SG49 
SGSO 

LOWER BASE - SOIL GAS ANALYSIS RESULTS (continued) 
SAMPLE Il’jDiCAT~R R.T. ADDITIONAL R.T. TOTAL 

CQNCENTRAVQN vs. PfAK mc.) CONSTITUENTS (Sec.) CONCENTRATION Vs. vs. 
ND --“- ---- ---- ND ---- ---- ---” ---- 
ND ---- -w-- ---- ND ---- -e-w ---- ---- 
ND -v-v -me- “--- ND ---- ---- ---- ---- 
ND ---- -w-s -^-- ND -we- ---- -s-e ---- 
ND “em- ---- --“- ND ---- ---- ---- ---- 

Trace 1.1 Toiuene 140.4 ND ---- ---- ---- 1.1 
ND ---- ---- ---- ND ---- ---- ---- ---- 
ND ---- ---- ---- ND ---- SW-” --__ ---- 
ND ---- ---- -“-- ND ---- -w-m ---- ---- 
ND ---- v--e ---- ND ---- ---- --me ---- 
ND ---- ---- ---- ND ---- ---- ---- --^- 
ND me-- ---” ---- ND ---- “--- ---- ---- 
ND -e-m ---- --we ND ---- ---- ---- ---- 
ND ---- ---- -e-v ND ---- --“- ---- ---- 
ND ---- ---- -a-- ND ---- ---^ ---- ---- 

Low 3.2 TCE 84.7 ND ---- __-_ ---- 3.2 
Low 9.0 TCE 63.3 ND ---- ---- ---- 9.0 

SG51 I ND I ---- ---- I w-s- ND “--- -“-- ---- -e-e 
SG52 ND ---- ---- ---- ND ---- ---- ---- ---- 

SG53 Trace 1.1 TCE 77.7 ND ---- --“- ---- 1.1 
SG54 ND ---- ---- ^_“” ND ---- ---- ---- __-- 
SG55 ND ---- ---- ---- ND ---- ---- ^--- ---- ---- , 
SG56 ND ---- ---- ---- ND ---- ---- ---- ---- 

SG57 Trace 0.785 TCE 77.7 ND ---- ---- ---- 0.785 
SG58 ND ““-- ---- ---- ND --“- ---- “-^- ---- 
SG59 ND ---- ---- ---- ND ---- ---- ---- ---- 

SG60 Trace 0.954 Benzene 60.7 ND ---- ---- ---- 0.954 
SG61 ND ---- “--- ---- ND --“- ---- ---- ---- 
SG62 ND ---- ---- ---- ND ---- ---- ___- ---- 

SG63 ND -“-- ---- ---- ND ---- ---- ---- ---- 

SG64 ND -e-w “_“” ---- ND ---- ---- ---- ---a 
SG65 ND ---- ---- ---- ND ---- ---- ---- ---- 
SG66 ND ---- --a- ---- ND ---- ---- ---- ---- 
SG67 ND ---- 

SG68 I ND I ---- I 
SG69 
SG70 
SG71 
SG72 
SG73 

---- --“- ND -e-w ---- --“- v-m- 
---- ---- ND ---- ---- ---- ---- 

ND -e-v ---- ---- ND ---- ---- ---- ---- - __- 
Trace 
Trace 
Trace 
Trace 

1.3 
0.410 

1.6 
1.8 

Unknown 
Toiuene 
Unknown 
Unknown 

43.1 
135.6 
40.1 
43.1 

1 
ND ---- --em I ---- 1 

Unknown 29.8 Trace 0.379 . - -I 
ND --mm -- 

Benzene 62.9 Tn 
--. - Toluene I 135.6 1 Trace I 0.469 1 
SG74 ND ---- ---- ---- ND --a- ---- ---- ---- 



SAMPLE I.D. 
SG75 

SG76 
SG77 

LOWER BASE - SOIL GAS ANALYSIS RESULTS (continued) 
$AMPLE INDICATOR R.T. ADDITIONAL R.T. TOTAL 

CONC&-iRATiON Vs. PEAK (-3 CONSTITUENTS (SW CONCENTRATION Vs. vs. 
Low 4.7 Unknown 722.5 Benzene 62.7 Trace 0.730 0.4 

Toluene 134.0 Low 2.1 
Unknown 292.3 Trace 0.432 
Xylenes 441.2 Trace 0.433 

ND ---- -m-w s--- ND -w-e ---- ---- ---- 
Low 2.6 Unknown 47.5 Benzene 61.3 Trace I 1.5 4.441 

Toiuene 131.6 Trace 0.341 
SG78 ND ---- --mm ---- ND ---- ---- ---- ---^ 
SG79 ND ---” ---- ---- ND ---- ---- ---- ---- 
SG80 ND _--_ ---- ---- ND ---- ---- ---- ---- 
SG81 Low 7.0 TCE 80.5 ND ---- ---- ---- 7 
SG82 Low 7.1 TCE 81.4 Benzene 62.7 Trace 0.505 7.605 
SG83 Low 10.3 TCE 80.6 Unknown 44.1 Trace 0.365 16.1 

Toiuene 134.8 Low 3.6 
Unknown 206.4 Trace 0.321 
Unknown 283.5 Trace 1.0 

Ethvibenzene 333.1 Trace 0.503 
- sG84 Low 31.5 TCE 82.7 ND ---- -m-e ---- 31.5 

SG85 Low 7.1 TCE 82.9 ND ---- ---- ---- 7.1 
i IllW 3.2 TCE 82.6 ND ---- ---- ---- 3.2 SG86 

SG87 
I -- __ I -.- .-- I 

High 921.0 1 Unknown I ii , 
.- 

.o I .-- 

I I I I 

--- Toluene I 135.3 I Low I 9.8 1 932.1 

I I (Benzene 
probably masked 

I I 

Xylenes 364.2 

In oeak\ I I 

Trace 1.3 

I I 
SG88 
SGRQ 

I I 

I Low I --- I 
Trace 1.9 1 TCE I 82 

* --- r --- I I 

3.2 I TCE I 82.3 Benzene 63.1 Trace 0.421 3.621 
---- ..--- .-- -- 1.6 Benzene 63.5 Trace 0.624 2.524 
SG90 Low 3.8 TCE ii.9 ND ---- ---- -w-e 3.0 
SG91 Trace 1.8 TCE 83.8 ND ---- ---- -v-m 1.e 
SG92 Low 2.9 TCE 82.8 Benzene 63.3 Trace 1.9 5.E 

Toluene 135.6 Trace 0.766 
SG93 ND ---- ---- -s-w ND ---- “--- ---- ---- 
SGsd ND ---- ---- ---- ND ---- ---- ---- -m-e 

, I .-- I I I I .-- I I I I 

SG9, I.5 
I 

ND ---- ---- ---- .-- I 1 
I 
I I 

ND I -“-- ---- I ---- me-- . .- I I 1 I 
SG96 I Low 2.2 1 Toiuene I 138.8 1 Unknown I 43.3 1 Trace 0.616 1 6.74 1 

I I I I Unknown 47.5 Trace 
Benzene I 58.1 I Trace I 0.Q;: I I 
Unknown 75.9 Trace 2.0 

sG97 ND ---- ---- ---- ND “--- -_-- -e-m ---- 
SG98 ND ---- ---- “--- ---- em-- ND ---- --a- 

SG99 ND “--- ---- --es ND ---- ---- ---- ---- 



1 1 1 ? 1 I I f 1 P I 

SAMPLE I.D.- 
SGlOO 

SGlOl 
SG102 
SG103 
SG104 
SG105 
SG106 
SG107 

SG108 
SG109 

SGllO 
SGlll 
SG112 
SG113 

SG114 

SG115 

LOWER BASE - SOIL GAS ANALYSIS RESULTS (continued) 
WWF INDICATOR Fj.T. ADDITIONAL R.T. TOTAL 

CONCENTRATION Vs. PEAK (SW CONSTtTUENTS (Sec.) CON~RATION Vs. VS. 
Moderate 124.1 Unknown 120.0 Unknown 20.9 Low 20.4 416.6 

Unknown 28.3 Low 2.8 
Unknown 33.4 Low 2.3 
Unknown 41.5 Low 13.0 
Unknown 56.2 Low 8.8 
Unknown 79.0 Moderate 90.0 
Toluene 146.2 Low 8.0 
Unknown 169.3 Low 30.3 
Unknown 198.7 Low 28.7 
Unknown 303.2 Moderate 85.4 
Unknown 491.4 Low 2.1 
Unknown 577.3 Trace 0.700 

ND ---- ---- ---- ND -mm- ---- ---- ---- 
ND De-- ---- e-s- ND ---- ---- ---- ---- 
ND ---- ---- em-- ND ---- ---- -m-s ---- 
ND ---- ---- ---- ND ---- ---- ---- ---- 
ND ---- -e-w -w-m ND ---- ---- ---- ---- 
ND ---- ---- ---- ND ---- ---- ---- ---- 
Low 7.6 Xylems 456.8 Benzene 62.5 Trace 1.4 22.3 

TCE 81.1 Trace 0.444 
Toluene 133.6 Low 3.4 
Unknown 297.6 Low 2.2 
Xylems 376.2 Low 7.3 

ND -s-s -e-s -em- ND ---- --..- ---- ---- 
Low 12.2 Xylems 377.2 Benzene 62.5 Low 3.4 38.0 

Toluene 134.0 Low 5.9 
Unknown 297.9 Trace 0.676 
Xylems 458.0 Low 12.2 

Unknown 718.7 Trace 0.435 
Unknown 889.6 Low 3.2 

Trace 0.681 Benzene 62.3 Toluene 134.0 Trace 0.466 1.147 
ND ---- ---- ---- ND ---- ---- ---- ---_ 

Trace 0.270 TCE 86.2 ND ---- ---- ---- 0.271 
Low 3.6 Unknown 309.9 Benzene 66.3 Trace 0.779 9.t 

TCE 86.5 Trace 1.0 
Unknown 488.8 Trace 2.0 
Unknown 584.8 Trace 0.483 
Unknown 730.1 Trace 0.305 
Unknown 880.4 Trace 1.6 

Low 2.3 Toluene 142.0 Unknown 77.9 Trace 1.5 5.; 
Unknown 96.1 Trace 1.9 

Trace 1.1 ICE 86.2 Benzene 66.3 Trace 0.481 1.58’ 



1 1 3 

LOWER BASE - SOIL GAS ANALYSIS RESULTS (continued) 
. FAMPLE : . . ’ INDICATOR R.T... ADDtTlONAL 

$AMPLf J.tl); :,A ‘CQNCENiRATlGN: Vs. 
TOTAL 

PEAK : (sec.)-::- 
I?.?. 

CONSTITUENTS WC.) CONCENTRATION Vs. Vs. 
SGllS ND ---- ---a -we- ND --e- ---- -w-e -e-m 
SG117 ND -e-m ---- --e- ND --es --me __-a ---- 
SG118 Trace 0.371 Benzene 66.6 ND --es --mm ---- 0.371 
SG119 ND w-e- -e-- --we ND ---- ---- -m-e ---- 
SG120 ND ---- me-- --s- ND ---- ---- ___- mm-- 
SG121 Trace 0.891 TCE 74.3 ND s-w- ---- --me 0.891 
SG122 ND --mm -e-m -w..- ND --we --we ---- __-- 
SG123 Trace 0.579 Benzene 58.5 Toluene 125.6 Trace 0.464 1.0 
SG124 ND ---- -e-v ---- ND -se- ---.. s--e -m-m 
SG125 ND ---- -..-v -m-e ND ---- --es --me ---- 
SG126 ND ---- ---- --es ND --mm ---- -mm- ---- 
SG127 ND ---- -..a- ---- ND ---- ---- ---- m--s 

NOTES: 
I. Vs. is volt/seconds, which is an Integrated area count of chromatographic peaks representing relative quantitation. 
2. HT. Is retention time for specific compound in seconds. 
3. Samples were classified by concentration using the following values: ND-co.3 Vs.; Trace-0.3-2.0 Vs.; Low=P.l-50 Vs.; 

Moderate=EiO.l-300 Vs.; High - > 300 Vs. 





TEST BORING LOGS AND MONITORING WELL 
CONSTRUCTION DETAILS 



TORPEDO SHOP 



BORING LOG 7 TB 1 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: TORPEDO SHOPS 
DATE STARTED: 08/00/90 
DATA COMPLETED: 00/01/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 48.6 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 75-t PARTLY CLOUDY. HUMID 
INSPECTOR: MICHAEL NEJDL 
CHECKED By: ERIK NESS 

SOIL DESCRIPTION 

SPLIT 
SPOON 
iAMPlE 
1FDTU Eli nwc 

j Uh,,, ; 

color, SOIL, admlxture, moisture. 
other notes, ORIGIN 

Light brown. fine SAND and SILT. 

4-G 
87 --I--! 78 

6-a 
17 33 

I 1 
55 55 

too 0.1 
Red-brown, fine to medium SAND 
and GRAVEL, wet 

r 
Brown, coarse SAND and GRAVEL. 
trace cobbles, wet 

Brown. coarse SAND and GRAVEL, 

12-14 
a5 ioo/2 

15- 

20- 

Paae 1 of 

. 

t- 

12.7 

WELL 
CONSTRUCTION 



BORING LOG 7 TB 2 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1259-10 
LOCATION: TORPEDO SHOPS 
DATE STARTED: 08/00/00 
DATA COMPLETED: 08/OG/GO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 48.8 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 78’, PARTLY CLOUDY, HUMID 
INSPECTOR: MICHAEL NEJOL 
CHECKED BY: ERIK NESS 

I I WELL 
CONSTRUCTIOh SOIL DESCRIPTION 

E WZ’ 
color, SOIL, admixture, moisture. % 

Zc;zi 
HNU 
bm) other notes, ORIGIN 3 24 ijj(q I-l 

I Dark brown. fine S <AND and SILT, 
k trace root& damp, TOP SOIL /-- 1 24 / 

n-9 I 
Brown, flne to medlum SAND, some 
silt, trace gravel, damp 

Olive green, fine SAND and SILT. 

ANTIC Paae 1 of 1 



BORING LOG 7 TB 3 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: TORPEDO SHOPS 
DATE STARTED: 08/08/QO 
DATA COMPLETED: 08/14/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: SCOTT METCALF 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 44.8 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 75’) CLOUDY, RAIN SHOWERS 
INSPECTOR: MICHAEL NEJOL AND NICOLE RUOERMAN 
CHECKED BY: ERIK NESS 

SOIL DESCRIPTION / 
- 

: 
a r. 

7 

4( 

5( 

3: 

4c 

5c 

4c 

40 

40 

40 

10 

SPLIT 
SPOON 
SAMPLE 

DFT;H EWE? s HNU 
bpm) 

color, SOIL. admixture. moisture, 
other notes, ORIGIN 

iuzsma 0.0 . . .’ . . . . 
i 1 

0.2 . . . 
. 

40 
lo 28 

o-2 50 

50 

35 

85 

15 

00 

Brown, flne to medium SAND, trace 

I O-O* 
0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

3.0 

3.0 

1 Brown, fine to coarse SAND and 
GRAVEL, some silt, damp 

Brown, coarse SAND and GRAVEL, 
mottled, damp, DRILL WITH AIR 
iRRT+;;oT;ROUGH BOULDER FROM 

Brown, SILT and CLAY, some fine 
sand, moist 

Grey, fine SAND, some clay orange 
mottling, wet 

Brown, fine SAND and SILT, wet 

20 30 
70 too/3 

2.0 

4.0 

2-4 

4-6 
36 
78 

8-a 
a 13 
11 15 

a-10 
24 

DRILL 

57 
12-14 o 7 00 

100 

100 

100 

8-18 
57 
7 13 

. . ./ . . . . . . . . . . . . . . . . . 
M 

la.0 
. . 

. . 
. . 

. 
. . 

20.0 END OF BORING AT 20.0 feet 

Paaelof 1 



BORING LOG 7 TB 4 
PROJECT: IA STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: TORPEDO SHOPS 
DATE STARTED: 00/14/@0 
DATA COMPLETED: 08/14/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: SCOTT METCALF 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 40.2 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85’, LIGHT CLOUD COVER, WINDY 
INSPECTOR: MICHAEL NEJDL AND NICOLE RUDERMAN 
CHECKED By: ERIK NESS 

2-4 
87 
84 

4-8 ;; 

I I 

8-8 
too/s 

AUGER 

I v) 
I I & SOIL DESCRIPTION 2 ;;;m& t; 

T 
v . 1; & s 
? wzz> . 

2 s 

zz:&j,,o 
P 

HNU color, SOIL, admixture, moisture, % ol-xw--l x- 
; tr 

z 

=uluYx 
: 

-t 
other notes, ORIGIN 

% 
bpm) 

I n-- 
Dark brown, fine SAND and SILT, -- ” 

0.0 
2;;~ Clay, trace roots, damp, TOP f-l 11 
Brown, fine SAND, trace gravel, --I 1 

- damp 
NO RECOVERY 

NA 

Brown, fine to medium SAND and 
SILT, trace clay,wet 

5- 

DRILL THROUGH BOULDERS WITH 
AIR ROTARY 

NA 

8-10 
1 AUGER 

I 

2-14 / B” ‘4 j 100 1 0.0 / c’aya wet - 

NA 

-1 mII 
Grey, flne SAND and SILT, so!..- I” 

me I -I 

v3 u.0 

clay, orange bandlng, wet I II 

Grey, fine SAND and SILT. some 

i; 

15- 

tme o.. I-.-- 
Grey, flne SAND and SILT, some 

J=J ,00 j 0.0 c’ay,wet 

END OF GORING AT 20.0 feet 

WELL 
CONSTRUCTIOb 

Paae 1 of 1 



BORING LOG 7 TB 5 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: TORPEDO SHOPS 
DATE STARTED: OG/tO/@G 
DATA COMPLETED: 08/10/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

SPLIT 
SPOON 
SAMPLE L DYY;H :Eiw: I 

o-2 

2-4 

4-8 

8-8 

2-14 

4-18 

S-18 

24 
57 

98 
54 

42 
22 

48 
85 

47 
78 

87 
10 10 

- 

=, 

I 
/ 

HNl 
(PPn 

- 

0.0 

20 0.0 

40 0.0 

85 0.0 

NA 

80 

100 

‘00 

90 

30 

0.0 

3.0 

I.0 

LO 

I.0 

GROUND ELEVATION: 44.8 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 78’) CLOUDY 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

I 
n) 

: 

SOIL DESCRIPTION 

color, SOIL, admixture. moisture, 
other notes, ORIGIN 

Dark brown, fine SAND and SILT, 
, trace roots, damp, TOP SOIL / 

Grown, SAND and SILT, trace gravel, 
damp 

EV$n, SAND and SILT, some gravel, 

;vx&SILT, trace gravel, wet at 
. 

Grey-brown, fine SAND and SILT, 
wet 

&$-brown, fine SAND and SILT, 

Grey-brown. fine SAND and SILT, 
wet 

Grey-brown, SILT and CLAY, 
mottled, wet 

END OF BORING AT 20.0 feet 

tANTIC 

- 

iji 

- 

0 

0 

0 

1 

4A 

0 

0 

3 

A 

A 

Paae 1 of 1 

0.0 

3.85 

8.0 

8.0 



BORING LOG 7 TB 8 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: TORPEDO SHOPS 
DATE STARTER: QG/l3/QO 
DATA COMPLETED: 00/13/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
ORILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 48.4 
PROTECTIVE CASINO ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85’) OVERCAST, HUMID 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

WELL 

2 SOIL DESCRIPTION CONSTRUCTIOh 

SPLIT &Qy 

SPOON 8 
. . ..I. - 
)AMrLt k2 

D%H EWRs 
HNU color, SOIL, admlxture, molsture. 

. fnnml other notes, ORIGIN . . -, -.. - 

Brown, fine to medium SAND and 
GRAVEL, damp, 

0.0 

I I Grown, fine SAND and GRAVEL, moist 11 
2-4 

4-8 

8.0 

/ clay, wet --- - -.-- - 

Brown, flne SAND and SILT, wet 

12.0 

14.0 

j 57 / .-_ I -_ I someclay.~et 
Grey-brown fine SAND and SILT, 

1 ,a II 

$o$nief~e SAND and SILT, some 
, 

Grey, fine SAND, grading to brown, 
fine SAND and SILT, wet 

END OF BORING AT 20.0 feet 

Paae 1 of 1 



BORING LOG 
PROJECT: IR STUDY NSG - NLON 
PROJECT NO: 1258-10 
LOCATION: TORPEDO SHOPS 
DATE STARTED: OG/O8/80 
DATA COMPLETED: 00/OQ/@O 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

7 MW 2s 
GROUND ELEVATION: 40.8 
PROTECTIVE CASING ELEVATION: 51.35 
WELL ELEVATION: 50.41 
WATER LEVEL: 44.80 (03/2l/Ql) 
DATUM: SUBASE 
WEATHER: 75’. PARTLY CLOUDY 
INSPECTOR: MICHAEL NEJOL AND ERIK NESS 
CHECKED BY: ERIK NESS 

I I4 I SOIL DESCRIPTION I I 2 ;$%:I I. 

I Ill 2 wz: 
color. SOIL. admixture. moisture. 8 228 

s?l-r~ 

o-2 
38 
54 

85 

---r 2-4 
3 18 
21 10 

30 

20 NA 

I I I Green-brown, fine SAND and 
banded with black fine SAND and’ 

50 0.0 5) 

llNU 
bpm) . othe? notes, ORIGIN 

f-l Dark brown, fine SAND and SILT, 
NA --. 

trace roots, moist, TOP SOIL 
Brown, medium SAND and GRAVEL, 
trace silt, moist I 

NA 

Brown, fine SAND and SILT, trace 
gravel, moist 

I ~~ --1 , 
1 Green-brown, fine SAND and SILT, I 

wet 

Green-brown, fine SAND and SILT, 
trace gravel, wet 

AUGER REFUSAL AT 11.5 feet 

Paaelotl 

ON 



BORING LOG 7 MW 3s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: TORPEDO SHOPS 
CATE STARTED: 00/00/90 
DATA COMPLETED: 00/14/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: SCOTT METCALF 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUNO ELEVATION: 45.88 
PROTECTIVE CASING ELEVATION: 45.88 
WELL ELEVATION: 45.71 
WATER LEVEL: 38.51 (03/21/81) 
DATUM: SUBASE 
WEATHER: 85, CLOUDY. HUMID 
INSPECTOR: MICHAEL NEJOL AND NICOLE RUOERMAN 
CHECKED BY: ERIK NESS 

-T- 2 VISIIJ, 
-, CONTP 

SOIL DESCRIPTION 

I 

I I 

Paaeiof 1 

HNU 
bpm - 

0.0 

3E 

50 

0 NA 

85 

0.0 

0.0 

3.0 

Color. SOIL, admixture. moisture, 
other notes, ORIGIN 1 

--I--- 0-2 
9 15 
98 

8.0 

Brown, fine SAND and SILT, trace 
roots, damp, TOP SOIL 
t33my, fine SAND, trace gravel, 

2-4 
6 100/4 

Eirmn fine SAND and GRAVEL, 
, 4-8 

5 10 
28 6 

NO RECOVERY 
52 
3.5 

8-8 

Brown, coarse SAND and GRAVEL, 
trace cobbles, damp, 

Brown, fine SAND and SILT, some 
clay, moist 

Grey, flne SAND and SILT, some 
clay, wet 57 

2-14 g 7 

Grey, flne to medlum SAND, wet 

Brown, ftne SAND and SILT, wet 



GOSS COVE LANDFILL 



BORING LOG 8 TB 1 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: GOSS COVE 
DATE STARTED: 10/30/90 
DATA COMPLETED: 10/30/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 11.4 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 80’. SUNNY, CLEAR SKIES 
INSPECTOR: LYNN METCALF 
CHECKED BY: ERIK NESS 

2-4 

:2-14 

8-18 

9 11 
11 12 

10 

12 31 
13 14 

0 

8 14 
13 14 

0 

83 
24 

25 

53 
43 

25 

58 
89 

75 

8.0 

HNU 
kwn - 

4.8 

NA 

NA 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

Brown, fine SAND, some gravel, 
trace wood chips, trace glass, trace 
brick fragments, moist, FILL 

Light brown, flne to medium SAND 
and GRAVEL, trace cinders, iron 
staining, moist. FILL 

Black, fine SAND, grading to, 
orange-brown, fine to coarse SAND, 
trace roots, metal filings, cinders, 
iron staining, moist, FILL 

Grey. medium SAND and GRAVEL, 
moist 

Brown, fine to coarse SAND, trace 
\ silt, trace clay, iron staining, moist 

Grown, fine to coarse SAND, some 
silt, some gravel, moist 

/ 

NO RECOVERY, wet on outside of 
spoon at 10.0 feet 

Black, fine to coarse SAND, oil 
sheen, wet 

Black, fine to coarse SAND, some 
gravel, oil sheen, wet 

Dark brown, SILT and CLAY, trace 
shell fragments, trace wood 

\ 
frrfments, black stain, ok sheen, 

15- 

20- 

- 

$3 

- 

1 

1 

1 

1 

1 

JA 

IA 

1 

1 

1 

Paae 1 of 1 

- 

.’ 
2 
L. 

- 

4( 

4r 

7c 

5C 

4c 

qA 

\IA 

10 

30 

10 



BORING LOG 8 TB 2 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 125840 
LOCATION: GOSS COVE 
DATE STARTED: 10/3O/QO 
DATA COMPLETED: 10/30/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 11.3 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 80’, SUNNY, CLEAR SKIES 
INSPECTOR: LYNN METCALF 
CHECKED BY: ERIK NESS 

color, SOIL, admlxture. ftw.tUrQ. 

I WELL 1 2 CONSTRUCTIOh 

” 

F 

rI-L-7 -- 
: “-’ / 31 18 1 ‘“, 1 o-z 

Brown, fine SAND, some silt. trace 
2-4 / 1;; 1 5. / Q.5 / gravel1 mole FILL j _ 

Brown, fine to coarse SAND and 
I o- 

-_ GRAVEL, trace cinders, moist, FILL 

8-8 1 ,‘,j!; 125 i2O.Oj 

Brown, fine to medium SAND, some 
silt, wood chips, pockets of black 
staining, moist, FILL 

8-10 

1012 “5 ; 

12-14 100/o 
I 

I:“““‘“‘“’ 
GRAViL trace metal hire wet FILL 

AUGER REFUSAL AT 12.0 feet 

15- 

20- 

J 

Paae 1 of 1 



BORING LOG 8 TB 3 
PROJECT: IA STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: GOSS COVE 
DATE STARTED: il/Oe/@O 
DATA COMPLETEO: ll/Oe/GO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 18.3 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 50’ , CLEAR SKIES. WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 

CHECKED By: ERIK NESS 

I I 0 
2 

WELL 
> 2 CONSTRUCTIOh 

SPLIT 
SPOON 
SAMPLE 

D:!AH 
BLOWS 
DEP RI 

o-2 

I 25 16 ! I I GRAVEL, trace slit, trace cobbles, I 
1 

_1- 8-B 17 l8 28 l2 50 0.3 

8-10 ’ ‘6 ‘2 
/ I7 29 ( ” / OS0 j 

to-12 

Paae 1 of 1 



BORING LOG 8 MW1 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: GOSS COVE 
OATE STARTED: 10/30/80 
DATA COMPLETED: 10/30/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 10.48 
PROTECTIVE CASING ELEVATION: 10.48 
WELL ELEVATION: 10.15 
WATER LEVEL: 1.47 (03/21/Ql) 
DATUM: SUBASE 
WEATHER: 40’, CLEAR SKIES 
INSPECTOR: ERIK NESS AND LYNN METCALF 
CHECKED BY: ERIK NESS 

E? WELL 
G SOIL DESCRIPTION CONSTRUCTIOF 

SPLIT 3 
SPOON Is 

SAMPLE 2 

D%H 
BLOWS HNU color. SOIL, admlxture, moisture, 
DED F1( IS.,.“.\ other notes. ORIGIN 

J 

0.0 - 0.3 ASPHALT 

------ 0-2 ’ / 0 28 
Brown, fine to medium SAND, some 

,* 22 ; 60 1 0.0 j gravel, trace glass, moist, FILL 

z&--“p,5o . ..8l 1 gravel, trace glass, trace metal 

I I I I Brown-black, fine SAND, some I 
gravel, trace brick fragments, trace 
cinders. molst, FILL 

iir-t-4 10 7.0 I. : 

Brown fine SAND some sllt trace 
brick fragments, trace cinders, 
trace ceramic franments. wet at 10.0 
feet, FILL 

Brown-black, flne SAND and 
GRAVEL, trace metal flllnas. trace 

25 1 17.8 brick fragments, sllght oil-sheen, I -II I 
wet, FILL 

( ,oo / 4.0 k Black, medium to coarse SAND, 
trace brick fragments, trace metal 
flllnas. trace wlre. trace oaoer. 

A 

Paae 1 of 1 



BORING LOG 8 MW 2 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 
LOCATION: GOSS COVE 

DATE STARTED: 11/08/80 

DATA COMPLETED: !1/08/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: TOM BROWN 

DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 8.01 

PROTECTIVE CASING ELEVATION: 9.81 
WELL ELEVATION: 0.43 
WATER LEVEL: 2.45 (03/21/81) 
DATUM: SUGASE 
WEATHER: 50’) PARTLY CLOUDY, WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 
CHECKED BY: ERIK NESS 

WELL 
> 
El SOIL DESCRIPTION 

2 CONSTRUCTION 

SPLIT *g 
SPOON 
AMPLE 

Y 
a 

l:YJH E”R”e” 
HNU color, SOIL, admixture, moisture, 

I born) other notes, ORIGIN 

o-2 

2-4 

- 0.3 ASPHALT 

0 33 I 

0.0 
0.3 

51 85 
75 4.5 

- 1.5 Light brown, fine to 
coarse SAND and GRAVEL, 2 40 
trace cobbles,damp. FILL 

2.0 - 8.0 Grey, fine to coarse 
SAND, broken glass, ash, 
metal fraoments. damn. ..-_-. ..-~ . .._..__. --... r, 
grading to rust color 2 40 

8-10 “I .a,‘) IIIIS. LY I,lh.YI”W “CII.Y, .TY,,lb 
1 $b “5”o j 75 1 Q*” ( gravel, some silt, moist 

I 

crott fine +A mdhflm cht.in rnmm 

Grey, fine to coarse SAN0 and 
GRAVEL, some silt, black stain from 
13.5 -14.0, wet 

1 40 

T mpT 1 
^ . 

rN0 RECOVERY 
I 

NA NA 

NA NA 

Grey, fine to coarse SAND, some 
silt, trace gravel. moist 

NA NA 

Grey, fine SAND and SILT, trace 
clav trare rhc4 franmenta wnt 

End of borlng at 20.0 feet 

Paae 1 ot 1 ANIll+- 



BORING LOG 8 MW 3 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: GOSS COVE 
DATE STARTED: H/08/90 
DATA COMPLETED: l!/Oa/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 

GROUND ELEVATION: 9.91 
PROTECTIVE CASINQ ELEVATION: Q.Qt 
WELL ELEVATION: 9.43 
WATER LEVEL: 2.73 (03/21/91) 
DATUM: SUBASE 
WEATHER: 50’. PARTLY CLOUDY, WINDY 
INSPECTOR: EAIK NESS AND CURTIS NICHOLS 

DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

CHECKED BY: ERIK NESS 

I 
I I I 

SOIL DESCRIPTION 

HF 

2 IVISIUALI 
WELL 

Pflwr A u 
2 CONSTRUCTIOb 

SPLIT 
& 

SPOON 8 
SAMPLE k! 

z 

Dfr:H EWEY 
HNU color, SOIL, admixture, moisture, 

Other notes, ORIGIN 
B 

I 
(wm) 

--T-l o-2 
0 31 

87 100 
100 

-k-i 

GRAVEL, trace cobbles, damp. FILL 

and GRAVE!., some s_in,tr~~e.glass, 

--t--l I Llght brown, fine to coarse SAND 
and GRAVEL, trace silt. trace En _ *..&.I.,^^ --I-I r7t, r 1 8-B n \ b”““15J. muls~, I- ILL 
Black, fine to medium SAND, some 7-l 

k \ GRAVEL, some silt, moist. FILL 
Grey. fine to coarse SAND and 

,042 1 fa ; 1 0 / NA 

GRAVEL, some cobbles, moist, FILL 

~%$?S&6%t$fiAs*wh”” 
@kjen,ylass, trace wdod fragments, 

;4’ 

54 
12-14 8 4 

I ! 

9.5 

NA 

Paae 1 of 1 
J 

19.5 
20.0 



BORING LOG 8 MW 4 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: GOSS COVE 
DATE STARTEO: ti/Oe/QO 
DATA COMPLETED: H/08/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 9.82 
PROTECTIVE CASING ELEVATION: 9.62 
WELL ELEVATION: 9.34 
WATER LEVEL: 3.05 (03/21/91) 
DATUM: SUBASE 
WEATHER: 50’. CLEAR SKIES, WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 
CHECKED By: ERIK NESS 

I I !2 WELL 
F-t >- rn 2 CONSTRUCTIOh 

iAMPLE 
-CD-l-U 01 nl.,P I = I 11.111 I color. SOIL. admixture. moisture. I i2 Eli? 

V.” “.r) &Jl-“ML, 

o-2 I 50 i 
Brown, fine to coarse SAND and 

3.0 GRAVEL. some silt. dame. FILL 

I I / \ Red and Dink. brick franments and J 

me gravel, some silt. moist, FILL 

, 2 5 Dark brown, fine to coarse SAND 
and GRAVEL. trace metal. trace liaht / 
bulb Pieces, all sheen, k&, FILL 
NO RECOVERY 

Light brown, fine to coarse SAND 
and GRAVEL, trace silt, damp, FILL 

I I 1 Black. fine SAND. SC 
gravei, wet --’ 

rme silt, trace 

Grey, flne SAND and SILT. trace 
clay, trace shell fragments, wet 

END OF BORING AT 20.0 feet 

Yaae 1 ot 1 
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SPENT ACID STORAGE AND DISPOSAL AREA 



BORING LOG 15 TB 1 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: SPENT ACID STORAGE 
DATE STARTED: lO/lG/OO 
DATA COMPLETED: 10/10/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JOE RABB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 28.5 
PROTECTIVE CASINQ ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 70’) PARTLY CLOUDY 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

s SOIL DESCRIPTION 

SPLIT 
SPOON 
iAMPLE 

‘5::” 
BLOWS color, SOIL, admixture, moisture, 
Pi=R R’ 

0.0 - 0.1 ASPHALT 
Brown, fine to coarse SAND, some 
gravel, orange staining, damp 

2-4 1 ; J” 1 50 1 0.4 ) 

w 1 &own. fine to medium 

50 0.4 

_._... SAND, trace 
silt, trace clay, orange staining, 
damp 

2-14 ;8” 

I I 

50 11.0 

I I Grey, fine to coarse SAND. some I 
50 1.8 at silt, wet top 

.- 1 45 ) ‘” 1 “- 1 Grey, fine SAND, trace silt, wet 

I 

.: 0. : 
50 

l ; ..o 

,: 0. : 

l ;.,* 

,*( 0. : 

4 

50 ::I 

D i.0. 

,** 0. : 

k ;.a ; 

:e. : 
0:::o::: 
. : 0 : 0 . 
6:; 16: . 30 
. *I 0 ;. 0 . 
o:.- . .:o.:o’ 10: ; 

6: . $:.. 
. 0.6 : . . o 

30 6: .& : 
...61’.6’ 
+::d:,.’ 
. : 
: . : . 

0.0 
0.1 

4.0 

8.0 
. i.e. 

60 : 0. : . 
l ;.* 

:o.: 
. . . . 
0 . . . 

40 .-..*-.-‘. 
0 ..e 

/ 

: 0.;’ 
; i.0 
: .* : 

40 4 ; .,i 
: . . : -. -. 

l . . . 

:m. .’ 

; i.e. 

40 . : . 15.0 
. . . . . . . . . . . 

, . . . . . 
40 ‘:+.’ 

. . 
:::. . . . . . . . . . . 

. . . . 
40 ‘:::;:p 

. . , . . 
Grading to some silt, rust colored 

7 mottling, wet 
END OF BORING AT 20.0 feet 

Paae 1 of 1 



BORING LOG 15 TB 2 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: SPENT ACID STORAGE 
DATE STARTED: 10/23/00 
DATA COMPLETED: 10/23/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JOE RABB 
DRILLING METHOO: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUNO ELEVATION: 28.3 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 60’ , RAIN 
INSPECTOR: LYNN METCALF 
CHECKED BY: ERIK NESS 

SPLIT 

SOIL DESCRIPTION 
2 WELL 

2 VISIUAL T 
2 CONSTRUCTION 

y CONTAM. & 
k 

z 

I 
SPOON 

ii 
wzz> . 

-2 s 

ZZ’YSdH 
P It 

i?EiF 

2 t; B 
BLOWS 

,‘&, orI3 0. I!!!, 
color, SOlL, admixture. moisture, 0 OI-LW--1 2 

other notes. ORIGIN zulY)r 3 
0 

Brown-black, medium SAND and 
j GRAVEL, wet, 

20 1.0 

4-6 
73 
56 

8-10 { ;;; ; 1 100 [ 0.0 

. :. 0 .. .‘. 0 
30 :o:: p:; : 

. ‘.O ‘.‘.O 
:d:::o: .: 
: :- 
. . 

. . 

40 ’ . . 10.0 
. . 

. 
. 

. . 

40 . . . . 
. 

I fn7 I 

I B!i I I 
Grey, fine SAND and SILT, some 
clay. wet II 

Llght brown, very fine SAND and 
SILT, trace gravel, wet 

I Light brown, fine SAND and SILT, 

#..A occasional clay lens, wet i I 
12-14 ; ; 100 

-c-i I “*” l----7 ;;p fine to medium SAND, trace silt, I 
Grading to some silt, trace, clay, wet i 

I I i Tan, fine to medium SAND, trace 
IA coarse sand. trace clay. wet I I 

18-20 ; ; 1 inn I on .-v 
I I -.- I Light brown, very fine SA 

I 
_ 

silt, wet 
,ND, some 

END OF BORING AT 20.0 feet 
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BORING LOG 15 TB 3 
PROJECT: IR STUDY NSE - NLON 
PROJECT NO: 1256-10 
LOCATION: SPENT ACID STORAGE 
DATE STARTED: 10/24/GO 
DATA COMPLETED: 10/24/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: FRANK WARE 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 28.0 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: GO’, CLOUDY SKIES 
INSPECTOR: LYNN METCALF 
CHECKED BY: ERIK NESS 

WELL 
z SOIL DESCRIPTION 

? VISIUAL 

x2 
L 

CONTAM. 
2 CONSTRUCTION 

22 
SPLIT 
SPOON 8 

SAMPLE 2 
2 E 

TJH BLOWS HNU color, SOIL, admixture, moisture, 
other notes. ORIGIN 

% 2 
Cal-n 0. I---, 

Brown, flne to medium SAND and 
GRAVEL, moist 

Brown to orange mottled, flne SAND, 
trace silt, trace wood fragments at 
top, moist 

10 8 
2-4 a E 

I I i Grev. fine to medium SAND. some silt. i ! 

I I I I Grey. flne to medium SAND, trace I 

12-14 
j :: , 

50 0.0 

58 
78 

Grading to very flne SAND and SILT, 

;;I ‘i 
I I i Tan-arev. flne to verv fine SAND. i 

74 
8-20 5 e 

tracesili,.wet - 

I -- I I i Light brown. verv flne SAND. some I I 
7 SIR, wet I - 

END OF BORING AT 20.0 feet 

- 
ANIlL+ Paae 1 of 1 



I-- 

FORMER GASOLINE STATION 

C 



BORING LOG 18 TB 1 
PROJECT: IA STUDY NSG - NLON 
PROJECT NO: 1258-10 
LOCATION: FORMER GASOLINE STATION 
DATE STARTED: H/01/00 
DATA COMPLETED: lt/Ot/OO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUNC ELEVATION: 34.5 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 40’. PARTLY CLOUDY, WINDY 
INSPECTOR: LYNN METCALF AND ERIK NESS 
CHECKED BY: ERIK NESS 

tn WELL 
& SOIL DESCRIPTION 2 CONSTRUCTION 

SPLIT 3 
ZPOON 8 

k%-f 
ii 

skews 
HNU Color, SOIL. admlxture, moisture, 

(ft) ’ bpm) other notes, ORIGIN 

I 

Brown, flne to medium SAND and 
GRAVEL, moist 

I I r 
I 

NO RECOVERY I 1 

2-j if j0 ‘““1 

Brown, flne SAND, trace silt, trace 
zlck m,de+ 4 

j 5-j I 

I 21 

I L 

I -- I _- i 
Brown, fine to medium SAND, trace 

^ ^ gravel, trace silt, moist -l xl 0.0 I 

! 1 
8-10 ; ;; / 7.5 j 7.5 1 

75 1.5 

I ! 

Brown, fine to coarse SAND and 
GRAVEL, moist 

12-14 1 ” ” j 75 1 LO j Llght brown, flne SAND, trace 1 

i ,A ,, 1 I I 
4-18 1 ;Tl; / 80 1 0.8 1 

gravel, moist 

END OF BORING at 20.0 feet 

4.0 

NA 

1 

1 

1 

1 

1 

1 

1 

1 

, - 
Yaae 1 ot 1 

1 40 I & . .& . 

. 6: . .. : 6 6 :& : : ‘. ‘. 6 6 

, : 6 : . . 6 

50 I/ 0:: :o:; ! 
6:::6:; 

, . .‘. 0 .: 0 

. . : 0 . . . 0 
ci:;:o:.*; 

60 

40 

40 

50 

40 

A ILANllG 



BORING LOG 18 TB 2 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: FORMER GASOLINE STATION 
DATE STARTED: 11/01/80 
DATA COMPLETED: 11/01/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: TOM BROWN 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 34.8 

PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 

DATUM: SUBASE 
WEATHER: 40’) PARTLY CLOUDY, WINDY 
INSPECTOR: LYNN METCALF AND ERIK NESS 

CHECKED BY: ERIK NESS 

SPLIT 
SPOON 
:A.‘-* - 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

WELL 
7 CONSTRUCTION 

0.0 - 0.1 ASPHALT 
0.1 - 0.85 CONCRETE 

o-2 I “.I-.:‘I 1 25 I 0.0 1 Brown. medlum SAND trace oravel. I 41 

-l---i I NO RECOVERY II 

2-4 
66 

I i 
88 

4-6 
45 
44 

d 8-a 32 
22 

--l--l 12-14 ; ; 

Light brown, medium to coarse SAND 

rrl 

K 
0.0 

40 l ::: 0.85 
. . . . . . . . . . . 

I I I I I r-7 2*o 
NA 

‘. ‘. ..O 
.‘O..’ 

; i.0. 
:o.: . 

0 ;.a 
.: l .,: 

I 
. 
..O 

~ 

.: . . : 
. ‘. 
..O 

:a.: 
. . . . 

. . . 

.: 0:;. 
. . 

20.0 

Paae 1 of 1 



BORING LOG 18 TB 3 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: FORMER GASOLINE STATION 
DATE STARTED: 11/01/90 
DATA COMPLETED: ll/Ol/OO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 35.3 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 40’, PARTLY CLOUDY, WINDY 
INSPECTOR: LYNN METCALF AND ERIK NESS 
CHECKED BY: ERIK NESS 

WELL 
> SOIL DESCRIPTION 

CONSTRUCTION 
3 

SPLIT xg 
iPOON 

PEMPPTCHE 
i 

EWfF 
HNU 

color, SOIL. admlxture, moisture, 

(ft) ’ bpm) 
other notes, ORIGIN 

I 

__.._.. -. - 
100 1.5 

I I 
B;bwrt:%e to medium S, 
gravel. trace silt, moist 

--t--l 2-4 
32 
13 

75 [ 11.0 ( 

Light brown, fine to medium SAND, 
zones of brown staining, molst 

Light brown, tine sAr+U, graolng to 

Paae 1 of 1 
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BORING LOG 18 TB 4 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: FORMER GASOLINE STATION 
DATE STARTED: 11/01/90 
DATA COMPLETED: 11/01/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOO: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 35.4 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 40’, PARTLY CLOUDY, WINDY 
INSPECTOR: LYNN METCALF. ERIK NESS 
CHECKED BY: EAIK NESS 

b I! 
SPLIT RE 
SPOON 

J-----L 
iAMPLE f 

D:YJH EWZ I 

I 

2-4 

IO-12 

12-14 

.4-M 

18-18 

8-20 ! 

20 17 
28 21 

100 

27 30 
30 34 0o 

30 29 
22 32 

100 

80 

13 0 
5 10 

75 

HNU 
(PPn 

NA 

0.0 

1.0 

1.5 

1.3 

0.5 

1.0 

1.0 

1.0 

NA 

i I) 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

0.0 - 0.1 ASPHALT 
0.1 - 0.85 CONCRETE 
AUGER TO 2.0 feet 

Dark brown, fine to medium SAND, 
some gravel, trace slit, moist 

Light brown, medium to coarse SAND 
and GRAVEL, moist 

Light brown, fine to medium SAND, 
moist 

Light brown, fine SAND, grading to 
coarse sand at 19.0 feet, moist 

END OF BORING AT 20.0 feet 

- 

ij 

- 

NP 

0 

0 

0 

0 

0 

0 

0 

0 

0 I 

L 
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BORING LOG 18 TB 5 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: FORMER GASOLINE STATION 
DATE STARTED: ll/Ol/GO 
DATA COMPLETED: fl/Ol/OO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 

GROUND ELEVATION: 35.4 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
OATUM: SUBASE 
WEATHER: 40’. PARTLY CLOUDY. WINDY 
INSPECTOR: LYNN METCALF, ERIK NESS 

DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

CHECKED BY: ERIK NESS 

- 
> 

,! 
z 
:: 

- 

30 

50 

80 

40 

75 

80 

00 

0 

50 

75 

- 

! 

- 

1 

I 
WELL 

CONSTRUCTIOh 
SOIL DESCRIPTION i. 

?- 

- 

ii 

sf 

- 

NA 

50 

80 

60 

NA 

50 

40 

- 

+ 

- 

VA 

0 

0 

0 

0 

0 

0 

IA 

0 

0 

SPLIl 
SPOOf 
jAMPL 

3:r$ 

o-2 

color, SOIL, admixture, moisture, 
other notes, ORIGIN HNU 

bpm 
BLOWS 
PER 8’ 

AUGER 
16 18 k 

0.0 
0.85 

0.0 - 0.1 ASPHALT 
0.1 - 0.85 CONCRETE 
AUGER TO 2.0 feet 

Brown, flne to medlum SAND, some 
gravel, trace slit, motst 

NA 

0.0 

0.0 

0.0 

3.5 

8.5 

6.0 

NA 

NA 

4.5 

18 17 
18 18 

2-4 

11 7 
89 

12 10 
11 18 

4-8 

8-8 

15 17 
27 30 

8-10 

35 40 
52 41 

17 15 
15 18 

10-12 

12-14 

Light brown, fine to coarse SAND 
and GRAVEL, moist 

NO RECOVERY 
18 10 
15 14 

11 0 
10 10 

14-16 

18-18 

. .o 

B 

16.0 
:o,o: 
. :(jo 

: 0. 0 : 
y;; 10:;; 18.0 

: 
6,: _. ;6:.. 
. . . 0 . .‘. 0 
d:::o:,: 
. : , : 

20.0 

Light brown, flne to coarse SAND 
and GRAVEL, molst 

Light brown. fine to medlum SAND, 
trace gravel, moist 10 0 

09 
G-20 

END OF BORING AT 20.0 feet 

Paae 1 of1 
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BORING LOG 2W TB I 
cI* 

PROJECT: IR STUDY NSB - NLON GROUND ELEVATION: 87.5 
PROJECT NO: 1258-10 PROTECTIVE CASING ELEVATION: - 
LOCATION: AREA A WETLAND WELL ELEVATION: - 
DATE STARTED: Q/05/90 WATER LEVEL: - r. * OATA COMPLETEO: Q/OS/80 DATUM: SUBASE 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. WEATHER: 75’) PARTLY CLOUDY 
DRILLER: JON YEATON INSPECTOR: ERIK NESS 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

CHECKEO By: ERIK NESS 

SPLIT 
SPOON 
iAMPLE 

%” EoRWss 
color, SOIL, admlxture, moisture, 

I 

WATER AND ROOTS 

$!;I;;1 _[ 
fine sand,‘trace shell fraghents. 

-l---l io- 

o-12 
WOH 

100 1.0 

Paae 1 of 2 



BORING LOG 2W TB 1 
PROJECT: IA STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: AREA A WETLAND 
DATE STARTED: O/OS/OO 
DATA COMPLETED: O/OS/O0 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 67.5 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL’ - 
DATUM: SUBASE 
WEATHER: 75’. PARTLY CLOUDY 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

UY WELL 

& SOIL DESCRIPTION 2 CONSTRUCTIOb 
k 

SPLIT )Pg 
SPOON 8 s 
SAMPLE kii 

D%!H 
BLOWS 

B 
HNU color, SOIL, admfxture, moisture, 

DCD P. I---, other notes. ORIGIN O/ 

20-22 j / 
I 
1 
I I 1 AUGER TO 25.0 feet 

/ 
I 

I I / Grading to little clay, little sand I 

AUGER TO 30.0 feet 

Dark grey, SILT. llttle clay, little 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

I I k Dark brown. oraanic SILT and CLAY. - _-. .~ ---. __.- __.__ * 
trace flne sand, trace roots, TOP 
SOIL 

30.0 

30 

31.7 
32.0 

I 
ANIlL Paae 2 of 2 



BORING LOG 2WTB2 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: AREA A WETLAND 
DATE STARTED: Q/00/90 
DATA COMPLETED: Q/00/90 
OAILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

-I-- 0-2 
WOH 1 

: 

WOH 

10-12 
WOH 

11 

15-17 
WOH 

11 

> 
E 

% 
s 

100 

100 

100 

GROUND ELEVATION: 88.2 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: TO’, FOGGY 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

HNU 
(ppm. 

SOIL DESCRIPTION 

color, SOIL, admlxture, moisture, 
other notes, ORIGIN 

0.4 

0.8 

1.0 

Red brown, organic allt. some roots, 
moist 

~- _-- 
Dark grey, SILT and CLAY, trace 
flne sand, trace shell fragments, 
wet. DREDGE SPOIL 

AUGER TO 10.0 feet 

Dark grey. SILT and CLAY, trace 
flne sand, trace shell fragments, 
wet, DREDGE SPOIL 

AUGER TO 15.0 feet 

Dark grey. SILT and CLAY, trace 
flne sand, trace shell fragments, 
Wet, DREDGE SPOIL 

AUGER TO 20.0 feet 

Dark grey, SILT and CLAY, trace 
fine sand, trace shell fragments. 
wet, DREDGE SPOIL 

- 

+ 

- 

1 

1 

1 

z? WELL 

E > 
-gf Ei 

7 CONSTRUCTION 
k 

6 
F 

I I 
k 

7 x 
u-l 

Paae 1 of 2 

50 

to.0 

50 

12.0 

15.0 

i0 
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BORING LOG 2W TB 2 

LOCATION: AREA A WETLANO 
DATE STARTED: Q/00/90 
DATA COMPLETED: Q/06/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

PROJECT: IR STUDY NSB - NLON GROUND ELEVATION: 68.2 

PROJECT NO: 1256-10 PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
OATUM: SUBASE 
WEATHER: 70’) FOGGY 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

jPLIT 
mPOON 

pEM6;LHE 
(ft) 

!O-22 

15-27 

iO-32 

WOH WOH 
11 

tfOH WOH 
21 

WOH 
33 

100 

I SOIL DESCRIPTION 

other notes, ORIGIN LEi 
color, SOIL, admixture, molsture, 

AUGER TO 25.0 feet 

Dark grey. SILT and CLAY, trace 

7.0 ’ 
flne sand, trace shell fragments, 
wet, DREDGE SPOIL 

AUGER TO 30.0 feet 

Dark grey, SILT, little clay, little 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

Dark brown, organic SILT and CLAY, 
trace fine sand, trace roots, TOP 

I 

Paae 2 of 2 

WELL 

z 
2 CONSTRUCTION 

s 
Y 

B 

5 

E 

8 

25.0 

27.0 

I 32.0 



BORING LOG 2W TB 3 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 12513-10 
LOCATION: AREA A WETLAND 
DATE STARTED: a/31/80 
DATA COMPLETED: 0/31/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

SPLIT 
SPOON I....-.. - 

GROUND ELEVATION: 71.9 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 8s’. HAZY, HUMID 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

v) 

SOIL DESCRIPTION 

‘AIWLC (r 

):zH Ezw: 

HNU color, SOIL, admlxture, moisture, 
I 

bpm) 
other notes, ORIGIN a 

UJ 

I 

-4-7 ALL ROOTS AND WATER i"lm I \(w1 0.0 

4-8 
WOH 

4-4 

100 0.8 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

- 
AUGER TO 10.0 feet 

Grey. SILT and CLAY. Ilttle fine 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

AUGER TO 15.0 feet 

100 8.0 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

AUGER TO 20.0 feet 

Grey, SILT and CLAY, little fine 

100 10.0 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

Paaelof 2 



BORING LOG 2W TB 3 
PROJECT: IR STUDY NSG - NLON 

PROJECT NO: 1258-10 
LOCATION: AREA A WETLAND 

DATE STARTED: 0/31/90 

DATA COMPLETED: 0/31/QO 

DRILLING CONTRACTOR EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 71.8 

PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 
WEATHER: 85’. HAZY, HUMID 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

I I I WELL 
SOIL DESCRIPTION > 

0” 
2 CONSTRUCTION 
s 

SPLIT spz 
8 

d 
SPOON F 

iAMPLE 2 
E 

‘:TAH %“B” 
HNU color, SOIL. admixture, moisture. r B 

n 
. km) 

other notes, ORIGIN 

I 

i I / AUGER TO 25.0 feet I I 

4-A 25-27 
11 

10 eo 
100 NA 

Grey, SILT and CLAY, little fine 
sand, trace shell fragments, wet, 

-, DREDGE SPOIL /- 
\ Dark brown. ornanlc SILT and CLAY. r 

25.0 

NA NA 28.0 
3R.7 

I 1 
i I k\ jffce-fine ian trace roots, wet, /A 1 

\TOP SOIL 

Grey, fine SAND and SILT, trace 
clay, wet, 
I END GORING AT 27.0 feet I IIIIII I II 

Paae 2 of 2 



BORING LOG 2W TB 4 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A WETLAND 
DATE STARTED: Q/06/80 
DATA COMPLETED: 0/00/QO 
DRILLING CONTRACTOA: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 83.5 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 80’. HAZY, HUMID 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

WELL 
> 
if5 

SOIL DESCRIPTION 2 CONSTRUCTIOP 

Y 
SPLIT ng 
SPOON z 
ZAMPLE 

s 
a 

D7%H ~~~w~ 
HNU color, SOIL, admixture, moisture, 2 

I bpm) other notes, ORIGIN 
VY 

0.2 

Dark brown, organic SILT and CLAY, 
;;pce$e sand, trace roots, damp, 

Grey, fine SAND and SILT, trace 
clay, damp 

0.83 

AUGER REFUSAL AT 0.83 feet. 

5- 

to- 

15- 

20- 

Paae I of I 



BORING LOG 2W TB 8 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A WETLAND 
DATE STARTED: Q/00/90 
DATA COMPLETED: Q/08/00 
OAILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 70.3 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 80’, HAZY, HUMID 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

Gfey, SILT and CLAY, llttle fine 

4-e 
WOH 

I ! 

100 7.0 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

I I AUGER TO 10.0 feet I 

AUGER TO 15.0 feet 

~~looi 5.0 Ii I51 sand’ trace shell fraiments wet 

AUGER TO 20.0 feet 

1’ lrnnl Etl I sand, trace shell fragments, wet, I II 

2 SOIL DESCRIPTION > 
: 

T 
SPLIT a3 Y 
SPOON 8 d 

2 E E 
SAMPLE 

nEtWH EWE7 
HNU color, SOIL, admlxture, moisture, 2 % 

I 
bpm) other notes, ORIGIN 

, 

NORECOVERY 

Paae i of 2 

WELL 
‘ONSTRUC TIOE 



BORING LOG 2W TB 8 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A WETLAND 
CATE STARTED: Q/00/90 
DATA COMPLETED: Q/00/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 70.3 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 80’. HAZY, HUMID 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

>- 

B 
SOIL DESCRIPTION 

x2 
:: 
a 

HNU color, SOIL, admlxture, moisture, 

(ppm) 
other notes, ORIGIN 

I . . 
I AUGER TO 25.0 feet 

I I Grey, SILT and CLAY, little fine 

0.2 
sand. trace shell fragments, wet, 
DREDGE SPOIL, end of spoon had 
weathered rock. 
AUGER REFUSAL AT 25.7 feet 

b 

i 

x 

25.0 

25.7 

Paae 2 of 2 



BORING LOG 2W TB 7 
GROUND ELEVATION: 77.0 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85, PARTLY CLOUDY 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 125610 
LOCATION: AREA A WETLAND 
DATE STARTED: Q/06/90 
DATA COMPLETED: Q/OS/Q0 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOO: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

SPLIT 
SPOON 
iAMPLE 

‘E;FiH Ei”B” . 

r 

SOIL DESCRIPTION I. I 
2 VISIUAL 
Y CONTAM. - -. . . ._ 

F 
color, SOIL, admlxture, moisture, % 

other notes, ORIGIN 

I I L-Dark brown. ORGANIC SILT and -I ” I 

2-4 
11 
1 1 

-t- 
4-6 

WOH WOH 
11 

A-. 

0.2 ’ 
ROOTS, molit /- 
Grey brown, SILT and CLAY, trace 30 

- 
fgand. mottled, moist. DREDGE 

4 

i 1 

Grey brown, SILT and CLAY, trace 
fine sand, trace shell fragments, 
moist, DREDGE SPOIL 1 30 

Gtey, SILT and CLAY, trace fine 

1.0 
sand, trace shell fragments, wet, 
DREDGE SPOIL 5 i 1 30 

I I I AUGER TO 10.0 feet I I 

HNU 
bpm) 

2 Y 
I 
E % 

I) , , , , , , ( 13.7 

WELL 
CONSTRUCTION 

1.5-15.3 ~. - i DREDGE SPOIL I 
AUGER REFUSAL AT 13.7 feet 15 

20- 

J 
A - _. 

Paae 1 of 1 



BORING LOG 2W TB 8 
PROJECT: IA STUDY NSB - NLON GROUND ELEVATION: 70.0 
PROJECT NO: 1258-10 
LOCATION: AREA A WETLAND 
DATE STARTED: 0/30/90 
DATA COMPLETED: 0/ 30190 
DRILLING CONTRACTOR: EMPIRE SOILS XNVESTIGATIONS. INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85’, HAZY, HOT AND HUMID 
INSPECTOR: ERIK NESS 
CHECKED By: ERIK NESS 

I Isi I SOIL DESCRIPTION I I T ;EtiI I. 
I I ,wI I 

.#“I. I-1.1. 

?;A 
iAM 

%“e” 
HNU 

color. SOIL. admixture. molsture. 
I hm) 

other notes, ORIGIN . 

-----I I ROOTS, NO SOIL RECOVERY I IIao 

B-8 11 
WOH WOH loo 

--I---/ 

NA 

Grey. SILT and CLAY, trace fine 
sand, trace shell fragment&wet, 
DREDGE SPOIL 

AUGER TO 10.0 feet 

to-12 
WOH WOH 

12 
100 

Grey, SILT and CLAY, trace fine 
sand, trace shell fragments,wet, 
DREDGE SPOIL 

R Dark brown, organic SILT and CLAY, 
trace flne sand, trace roots, TOP 

,?: JI-r SAND and SILT, trace 7 

- arey, me BAND, some slit, wet Y 
END OF BORING AT 14.0 feet 

AWN I JLa Paae 1 ot 1 

NA NA 

1 
1.0 0 30 

NA NA 

8.0 



BORING LOG 2W MW 1s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A WETLAND 
DATE STARTED: oel24f90 
DATA COMPLETED: 08/24/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 128.05 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 

WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 70’. PARTLY CLOUDY 
INSPECTOR: MICHAEL NEJDL AND ERIK NESS 

CHECKED By: ERIK NESS 

o-2 

2-4 

48 
11 11 

11 14 
32 100/6 

100/l 

85 0.1 

100 

0 

0.0 

NA 

HNU 
kmml 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture. 
other notes, ORIGIN 

Brown, fine to coarse SAND and 
GRAVEL, trace slit, damp 

Red-brown, fine SAND and SILT, 
trace gravel, damp 

AUGER REFUSAL AT 4.0 feet, no 
water encountered, no well Installed 

T i. 

NA 

Paae 1 of 1 

.o 
;:. 0: 

. *o 

:&. 

ii 

0.0 

2.0 
. . 

. . 

. . 
4.0 



BORING LOG 2W MW 2s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256~!O 
LOCATION: AREA A WETLAND 
DATE STARTED: 00/23/BO 
DATA COMPLETED: 00/23/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 110.45 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 70’. CLOUDY 
INSPECTOR: MICHAEL NEJDL AND ERIK NESS 
CHECKED By: ERIK NESS 

WELL 
> SOIL DESCRIPTION CONSTRUCTION 
E 

SPLIT MS 
SPOON 
iAMPLE z 

%H :itwRs. K?u,, 
color, SOIL, admlxture, moisture, 

other notes, ORIGIN 

o-2 
45 
9 10 

Brown, medium to coarse SAND and 
GRAVEL, damp, FILL 

Brown. fine SAND and GRAVEL.trace 

2-4 
45 silt, iri& asphalt, damp, FILL 

32 

--i-L-t ! Dark brown, fine SAND and 
trace asohalt. trace roots. moist; I 

4-6 ” “7 50 ’ 1.2 7 
100/2 

FILL _ r 
AUGER REFUSAL AT 5.0 feet, no 

_-- water encountered, no well installed 
CORED TO 23.0 feet 

Paae 1 of 1 



BORING LOG 2W MW 3s 
PROJECT: IR STUDY NSG - NLON 
PROJECT NO: 125G-10 
LOCATION: AREA A WETLAND 
DATE STARTED: 08/22/GO 
DATA COMPLETED: GG/22/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 82.8 
PROTECTIVE CASING ELEVATION: 84.50 
WELL ELEVATION: 04.37 
WATER LEVEL: 73.70 (03/21/81) 
DATUM: SUBASE 
WEATHER: 80’ , LIGHT RAIN 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

GRAVEL, damp, grading to wet at 

some silt, wet, FILL 

Paae 1 of 2 



BORING LOG 2W MW 3s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1258-10 
LOCATION: AREA A WETLAND 
DATE STARTED: 08f 22f QO 
DATA COMPLETED: 00/22/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 82.8 
PROTECTIVE CASING ELEVATION: 84.50 

WELL ELEVATION: 04.37 
WATER LEVEL: 73.70 (03/21/811 
DATUM: SUBASE 
WEATHER: 80’, LIGHT RAIN 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

1 v3 
iz 

WELL 
2 CONSTRUCTION 

_- .._..... b!z 

~~~ E 
iAM 

2E CI,nWE xi Uh,,, p--j [ ri 

IEF , ,, color. SOIL, admlxture, moisture. % 

(ft) 1 
ui.; I II.” 

’ him) 
other notes, ORIGIN 

--r-l I AUGER TO 25.0 feet 1 I I r--P5 I I: El.1 I 

Dark brown, SILT and CLAY, trace 
25 27 WOH WOH shell fragments, wet, DREDGE SPOIL 

11 100 12.0 

AUGER TO 30.0 feet 

v) Y .y . i5 6 ::. . ’ . . . ( . :. 
25.0 .‘. 1. 

. . 
.- 40 . :- 

* . 
* . . . 

27.0 :/:’ 

.-- i --- I Dark brown, SILT and CLAY, trace 
shell fragments, wet, DREDGE SPOIL __ 

AUGER TO 35.0 feet 

Red-brown, flne SAND and SILT, 
trace roots, wet, TOP SOIL 

AUGER TO 40.0 feet 

I I I 1 Brown. flne SAND and SILT. trace 1 

32.0 

40-42 

19 

17 

gravei, wet, 
l1 ,oo,3 10 0.7 41 1’ v4v . . 

- I:i 

AUGER REFUSAL AT 41.5 feet 
’ ’ 41.5 

1 
. ..-I- 

Paae 2 of 2 



BORING LOG 2W MW 5s 
PROJECT: IR STUDY NS5 - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A WETLAND 
DATE STARTED: Q/4/90 
DATA COMPLETED: Q/4/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 73.5 
PROTECTIVE CASING ELEVATION: 77.18 
WELL ELEVATION: 78.48 
WATER LEVEL: 73.00 (03/21/91) 
DATUM: SUBASE 
WEATHER: 75’, CLEAR SKIES 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

SOIL DESCRIPTION 

SPLIT 
;POON 

o-2 
22 
22 

100 

100 

. *. .* . color. SOIL. admixture. mOlstUre. 

’ othiinotes, ORfGIN 1 G, ~ 

Dar\ brpwn, organic SILT, trace _^.. _^S. 

0.6 

0.8 

roots, aamp, I ur suk. 
-&&rown SILT and CLAY trace 

flne Sand, ibottled, moist. DdEDGE 
! 

Grading to trace shell fragments 

1 

- I Grading to wet. 

4-6 1 ;; / 100 / 0.8 / 

---i---l I AUGER TO 10.0 feet 

i,I 
,o-,2 / ; ;, / 3. / o.8 1 f$@nd. fimttled, wet, Ix.---- 

AUGER TO 13.0 feet 

Gray, fine to coarse SAND, little fine 
Gravel, little SIR, wet. 
END OF BORING AT 13.2 feet 

13.0 
13.2 

Paae 1 of 1 



BORING LOG 2W MW BS 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 

LOCATION: AREA A WETLAND 
DATE STARTED: 10/03/90 
DATA COMPLETED: 10/03/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 83.4 

PROTECTIVE CASING ELEVATION: 86.03 

WELL ELEVATION: 84.87 

WATER LEVEL: 77.04 (03/21/Qil 
DATUM: SUBASE 
WEATHER: 70’, CLEAR SKIES 
INSPECTOR: ANNA SULLIVAN AND ERIK NESS 
CHECKED BY: ERIK NESS 

WELL 

2 SOIL DESCRIPTION 
? CONSTRUCTION 

SPLIT 2 
!c 

SPOON 8 F 

?E%i 
x 4 

BLOWS color, SOIL, admixture, molsture, cl 
1x11 nrm *. other notes, ORIGIN 

---l 
/ 18 18 

o-2 I 17 

J I Light brown, fine to coarse SAND, I 
some silt, trace gravel, damp. FILL I i 

2-4 
I38 
9 10 

100 

100 

Gray, SILT and CLAY, some flne 
Sand, moist, mottled, DREDGE SPOIL 

- I 1 Grown. fine to medlum SAND. trace 1 1 
gr;vee$ace slit, trace wodd, wet at 

0.1 * 

-If- 
Brown fine SAND and GRAVEL, 
traceiilt, wet 

AUGER REFUSAL AT 0.5 feet 

AN Illi Paae 1 of 1 



BORING LOG 2L TB 1 
GROUND ELEVATION: 64.0 
PROTECTIVE CASING ELEVATION: 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85’) CLEAR SKIES 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

- 

b 

F=-h 

PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: Q/25/90 
DATA COMPLETED: Q/25/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

2 WELL 

2 SOIL DESCRIPTION 2 yiIu~~ - CONSTRUCTION 
Y . 2 iii 

s 
L 

SPLIT 
SPOON 8 E 

cj s 
e I 

;AMPLE 2 
BLOWS 

color, SOIL, admixture. molsture, s 5 isi 
0 

other notes. ORIGIN 

I 
Brown, fine to medium SAND, trace 
slit, trace gravel, trace asphalt, I 

2-4 

damp, FILL- 

NORECOVERY 

Brown, flne to medium SAND, trace 

I 44 1 
Brown fine to medlum SAND, some 

/ silt, wit, FILL I I 

I 
I I NORECOVERY 1 1 

10 

I 

0.0 

A/LAN/16 Paae 1 of 1 



BORING LOG 2L TB 2 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: 08/18/90 
DATA COMPLETED: 00/10/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: SCOTT METCALF 
DRILLING METHOO: HOLLOW STEM AUGER 
SAMPLINC METHOD: SPLIT SPOON 

GROUND ELEVATION: 84.8 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85’, CLEAR SKIES 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

SPLIT 
SPOON 
#AMPLE --I- ‘ErFdH 

BLOWS 
PER 8’ 

2-4 
20 14 
85 

6-0 
11 8 
79 

11 5 
8-10 8 Q 

10-12 
72 
12 

12-14 
11 
11 

10-18 
NA 

18-20 1; 

55 

45 

80 

35 

10 

10 

95 

SOIL DESCRIPTION 

other notes, ORIGIN -.~ 
color, SOIL, admlxture. moisture. 

Brown, fine SAND and GRAVEL. 
damp, FILL 

21.0 

Dark brown, flne SAND and GRAVEL, 
damp, FILL 

4.0 

Grey-brown, fine SAND and GRAVEL, 
moist, FILL 

5.5~ 

2.0 

Dark brown, medlum SAND, some 
gravel, moist, FILL 

3.0 

Brown, medium SAND, some gravel, 
moist, FILL 

1.3 ’ 

Dark brown, coarse SAND and 
GRAVEL, wet, FILL / 
Dark brown, SILT and CLAY, Wet, 
DREDGE SPOIL 

NORECOVERY 

NA 

NA 

2.0 

Dark brown, SILT and CLAY, some 
fine sand, wet, oil sheen on water, 
DREDGE SPOIL 

Grey-brown, SILT and CLAY, wet, 
DREDGE SPOIL .^ 

01 

1 
4 
1 
4 

. 

5- 

lo- 

15- 

20- 

T 

0.0 

0.0 

0.0 

0.0 

0.0 

0.0 

NA 

NA 

0.0 

NA 

50 

Paae 1 of 2 
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BORING LOG 2L TB 2 
PROJECT: IA STUDY NSB - NLON 
PROJECT NO: 1268-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: 00/1U/QO 
DATA COMPLETED: DSMe/QO 
DRILLING CONTRACTORz EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: SCOTT METCALF 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 84.6 
PROTECTIVE CASINO ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85’, CLEAR SKIES 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

WELL 
>- 
9 

SOIL DESCRIPTION 2 CONSTRUCTION 

SPLIT MS 
SPOON 

jAEMppTLHE 
; 

BLOWS #Y” 
color, SOIL, admlxture, molsture, 

,111 mm a. - -\ other notes, ORIGIN 

90 

Brown, flne to coarse SAND and 
GRAVEL, wet 

AUGER REFUSAL AT 24.0 feet 

Paae 2 of 2 



BORING LOG 2L TB 3 
PROJECT: IR STUDY NSB - NLON ’ 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: Q/25/90 
DATA COMPLETED: 8/2S/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIOATIONS. INC. 
DRILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 84.8 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 75’, CLEAR SKIES 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

SOIL DESCRIPTION I I 
2 y&y.. 
. . . 

HNU 
hwm) 

color, SOIL, admlxture. moisture, 
other notes, ORIGIN 

I I 
I I h Grown, fine to medlum SAND, some - I 

Dark drown staining at i.5 to 1.8 feet. 
! O-2 1 ” 1 8o / OS4 1 ‘il: ~~~~os~~d~~~~A~~~s.orne ’ / 

2-4 
35 
58 

30 

Brown, fine to medium SAND. some 
4-6 1 ; g” / 1. / o.4 / wfel, trace silt. damp, FILL 

ta;i I spoon. 
Small piece of wood In shoe of 

5 

5 
1:: 11 Small flakes of rusted metal Wet at 

I NORECOVERY 

0 I:~~ 
sand, trace shell fragments, wet, 

NA NA 

NA NA 

AUGER TO 18.0 feet 

WELL 
STRUCTION 

18-20 100/l NA NA 

REFUSAL AT 18.0 feet I”.” 

NA NA 

20 

Paae 1 of 1 



BORING LOG 2L TB 4 
PROJECT: IR STUDY NSG - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: O/20/00 
DATA COMPLETED: O/20/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 88.2 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 80’. PARTLY CLOUDY 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

I&I I SOIL DESCRIPTION I I 
? VISIUAL 
t CONTAM. 

beg .8 
x 

HNU 
color, SOIL, admixture, moisture, 

[wm) 
other notes, ORIGIN 

2-4 
8 12 

33 10 

WELL 
2 CONSTRUCTION 

CL 

El 

1 1 I I Brown to blue, flne SAND and ASH, 
70 concrete. damp, FILL I _I 

Dark brown, medium to coarse, SAND 

0 t¶ 7 11 and ASH, wood. concrete fragments, 

12-14 
11 
11 

12.5 
50 0.4 

Grey. SILT and CLAY, trace fine 
sand, trace shell fragments, wet, 
DREDGE SPOIL 

End of boring at 17.0. 

‘lIlII 1 II 
PaaeloCl 



BORING LOG 2L TB 5 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 

OATE STARTEO: O/21/00 
DATA COMPLETED: O/24/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 88.0 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUGASE 
WEATHER: 80’. CLEAR SKIES 
INSPECTOR: MICHAEL NEJDL 

CHECKED BY: ERIK NESS 

13 

F-h 

R 

I I I 2 WELL 
?z 2 CONSTRUCTION 

SPLIT 
jPOON 
AMPLE 

lE,!LH BLOWS 
color, SOIL, admixture, molsture, 

“7” a. 

o-2 
7 55 

22 17 
70 0.7 

Llght brown, medium SAND and 
GRAVEL, some ash, asphalt, damp, 
FILL 

I I I h ASPHALT rl I 
Dark brown, fine to medium SAND, 
some wood fragments, damp, FILL 

Dark brown, fine to medium SAND, 
some wood fragments, damp, FILL 

I 
i I Dark brown, fine SAND and GRAVEL, I 

8-10 j ‘“4 r 1 80 / 1.8 / wet’ F*LL 

0 80 

0 45 

.- -I I O (Ol 

0 NA 

AUGER REFUSAL AT 10.0 feet I ‘Ol n I I I I I I--- ‘O-O 

Paaelotl 



BORING LOG 2L TB 8 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: 00/00/00 
DATA COMPLETED: 00/00/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 88.4 
PROTECTIVE CASINE) ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 75’) LIGHT RAIN 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

2 WELL 

2 SOIL DESCRIPTION 1 y&f33 
E 

r > 
.a 8 

2 CONSTRUCTION 
. 

xg 
k 

SPLIT % d 
SPOON Ei E E 

AMPLE a B 

‘:WH %iwz 
HNU color, SOIL, admixture, mOiStUre, n B 

I bpm) 
other notes, ORIGIN 

2-4 

65 0.4 

61 
GRAVEL, trace glass, trace brick 

AUGER TO 5.0 feet 

Brown, fine SAND and SILT, trace 
gravel, trace ash, moist, FILL 

NORECOVERY 

B$n, fine to coarse SAND, moist. 

Brown, flne to coarse SAND, some 
slit, wet, FILL 

Grey-brown, SILT and CLAY, trace 
fine sand, wet, DREDGE SPOIL 

Greyn, coarse SAND and GRAVEL, 

AUGER REFUSAL AT 21.0 feet 

raaelotl 



BORING LOG 2L TB 7 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 

LOCATION: AREA A LANDFILL 
DATE STARTED: 00/07/90 

DATA COMPLETED: 00/07/00 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 87.4 

PROTECTIVE CASING ELEVATION: - 

WELL ELEVATION: - 

WATER LEVEL: - 

DATUM: SUBASE 

WEATHER: 75’) CLOUDY WITH SHOWERS 
INSPECTOR: ERIK NESS AND FRANCIS DUMONT 

CHECKED BY: ERIK NESS 

I !2 WELL 

2 SOIL DESCRIPTION 
2 CONSTRUCTION 

ifLIT be2 
POON 8 

pEMpp:HE 
2 

BLOWS HNU 
color, SOIL, admixture, mOiStUre. 

(ft) PER 6’ I 1 (ppm)i 
other notes, ORIGIN 

Grey, coarse SAND and GRAVEL, 
damp, FILL 

Brown fine SAND, some gravel, trace 
cardboard, damp, FILL 

Grey. SILT and CLAY, trace sand. 
trace gravel, damp, DREDGE SPOIL 

Grey, fine SAND and SILT, mold. 
DREDGE SPOIL 

AUGER REFUSAL AT 12.2 feet 

12-14 10013 / 30 / 0.0 1 I ii I I I I O 1401 I 

Paae 1 of 1 



BORING LOG 2L MW 7s 
PROJECT: IA STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: OGf 07100 
DATA COMPLETED: 00/07/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 82.8 
PROTECTIVE CASINO ELEVATION: 64.50 
WELL ELEVATION: 84.37 
WATER LEVEL: 74.47 (03/21/91) 
OATUM: SUBASE 
WEATHER: 75’. LIGHT RAIN 
INSPECTOR: ERIK NESS AND FRANCIS DUMONT 
CHECKED BY: ERIK NESS 

& SOIL DESCRIPTION 

SPLIT 3 
SPOON s 

pE”d;:: 
ii! 

color, SOIL, admlxture, moisture. 
(ft) El”8” 

HNU I 
(pm1 other notes, ORIGIN I- -ItI I - I 

I WELL 
2 CONSTRUCTIOF 

.-.. . ._. ,. 
k 

!z 
,w 

t I Brown. coarse SAND and GRAVEL, 

20 i o.. 
damp,.FILL 

I 
lum SAND, 

-l--l I Grev-brown. fine to medlom SAND, - .- _..__._ 
SOme gravel; trace wood fragments, 
damp, FILL 

r 
Grey-brown, flne to medium 
some gravel, damp, FILL 

SAND, 
I I 

Dark 
P 

rey, SILT and CLAY, trace 
shell ragments, wet, DREDGE SPOIL 

i 

80 / 0.0 
I 

AIL.AN/lL Paae 1 of 3 



BORINGLOG 2L MW 7s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTEO: 08/07/aa 
DATA COWPLETED: 00/07/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIBATIONS, WC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 82.8 
PROTECTIVE CASINO ELEVATION: 84.60 
HELL ELEVATION: 04.37 
UATER LEVEL: 74.47 (03/2l/81) 
DATUM SUBASE 
WEATHER: 75’, LIGHT RAIN 
INSPECTOR: ERIK NESS AND FRANCIS DUMONT 

CHECKED BY: ERM NESS 

?2-2L 

!4-2e 

O-32 

WOH WOt 
12 

WOH WOt 
11 

HNU 

0.0 

0.0 

0.0 

0.0 

0.0 

SOIL DESCRIPTION 

color, SOIL, admixture. moisture, 
other notes, ORIGIN 

Light brown, medium to coarse SAND, 
\ llttle &It, wet 

core to 50.0 feet 

Paae 2 of 3 



BORING LOG 2L MW 7s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: 08/07/80 
DATA COMPLETED: 00/07/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOtLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 82.8 
PROTECTIVE CASING ELEVATION: 84.50 
WELL ELEVATION: 84.37 
WATER LEVEL: 74.47 (03/21/81) 
DATUM: SUBASE 
WEATHER: 7.5’. LIGHT RAIN 
INSPECTOR: ERIK NESS AND FRANCIS DUMONT 
CHECKED BY: ERIK NESS 

. 
AI&,ANIfL Paae 3 of 3 



BORING LOG 2L MW 8s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1268~t0 
LOCATIOON: AREA A LANDFILL 
DATE STARTED: 00/02/@0 
DATA COMPLETED: 08/03/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: SCOTT METCALF 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 88.40 
PROTECTIVE CASING ELEVATION: 87.86 
WELL ELEVATION: 87.46 
WATER LEVEL: 88.74 (03/21/01) 
DATUM: SUBASE 
WEATHER: 76’, MOSTLY SUNNY 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

Color, SOIL, admixture moisture, ,. _ * -A --_. 

SPL’ 
slw 
SAMF 

@OWn,_r!py SAND, some gravel, 

NA 

Dark brown, flne to medium SAND, 
trace brick fragments, trace paper, 
damp. FILL 

Dark brown, coarse SAND, some 

NA P 
ravel, 
ILL 

trace paper, oil sheen, wet, 

Red-brown, Ttne SANU ana 
trace gravel, wet 

BrOWn, fine SAND and SILT, trace ._I 

:I4 / 22 24 j ” ( NA j 

I I’ 
Fey, SAND and GRAVEL, some silt, 

I-r-I” 
( 22 29 j 4” 1 NA / 

*c IO’ 

1-18 100 i NA 

Brown, coarse SAND and SILT, wet 

I 

I.. .I I )coarse SAND and GRAVEL, I 
,a-.,,, I 90 HOW? I c,. I .a. I wet I 

. . ’ 
. . 

. . 
. . 

. :. 
. . 

. . . 

. . 

. :. 
. . 

. . 
. . 

. :. 
. . 

. . . 
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BORING 
MOJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: 00/16/QO 
DATA COMPLETED: OG/l?/Gc 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
ORILLING METHOO: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

LOG 2L MW 9s 
GROUND ELEVATION: 85.3 
PROTECTIVE CASING ELEVATION: G&l!5 
WELL ELEVATION: 86.86 
WATER LEVEL: 77.80 (03/21/01) 
DATUM: SUBASE 
WEATHER: 05’. CLEAR SKIES, VERY HUMID 
INSPECTOR: MICHAEL NEJOL AN0 ERIK NESS 
CHECKED By: ERIK NESS 

WELL 
> 

,z 
SOIL DESCRIPTION CONSTRUCTION 

SPLIT 
SPOON s 

kR!- 

w 
fx 

EWk? 
HNU color, SOIL, admixture, moisture, 

(ft) ’ (pm) other notes, ORIGIN 

I 

- 

--l--l i l--------4 &own. fine to medium SAND and 

85 0.0 
GRAVtiL, damp, FILL 

97 1 .^ I -- i 
Dark brown, fine SAND and GRAVEL, 

,. a trace clay, damp, FILL I II 

I I 1 Brown, medium SAND and GRAVEL -, 
moist, FILL 

35 2.8 

to coarse SAND and 
GRAVEL, trace wood fragments, 

31 
GRAVb trace paper trace glass 

12-14 ;; ---I--/ 
14-m ,‘; / 100 / 0.0 1 

sand. trace shell fragments, trace II 
wood fragments, wet. DREDGE SPOIL 15- 

I ‘- I I I 
I I I 
18-18 j ;z’ / 100 1 NA / 

w I I 

fli 
some clay: trace wood fragments, ’ 

Grey, SILT and CLAY. trace fine 

Paae 1 of 3 



BORING LOG 2L MW 9s 
PROJECT: IR STUOY NSB - NLON GROUND ELEVATION: 85.3 
PROJECT NO: 125840 
LOCATION: AREA A LANOFILL 

PROTECTIVE CASING ELEVATION: 88.15 

DATE STARTED: 08/10/@0 
WELL ELEVATION: 88.88 

DATA COMPLETED: 08/17/80 
WATER LEVEL: 77.80 [03/21/80 

GRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DATUM: SUBASE 

DRILLER: JON YEATON 
WEATHER: 85’. CLEAR SKIES, VERY HUMID 
INSPECTOR: MICHAEL NEJOL AND ERIK NESS 

DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

CHECKED By: ERIK NESS 

(ft) 1 PER 6’ 
. ..- 

1 bpm)J 
otner notes, ORIGIN a 

0-J 
I I 

24-28 

28-28 1 ‘YH / 100 1 0.0 i 

I I 
28-30) NA / 100 j 0.0 ’ 

f3$wn, medlum SAND, trace gravel, 

p$Jn. medium SAND and GRAVEL, /’ II 
Brown. fine SAND, some gravel, wet 

q-q.. 0.0 $1,4 

TN*] 8. / o.o Brown, SILT, some gravel, wet -/i 

85 0.0 

21 

1 0 70 

I 11 0 45 

I 28 i 0 40 

I I 
0 30 

0 50 

0 30 

0 45 

I 41- : I/i 

0 30 

0 0 I/ 35 30 

Grey-brown, SILT and CLAY, trace 

,,,I 85 / 0.0 net 
fine sand, trace gravel, trace Wood, 

-- 

36 

Brown, fine SAND and GRAVEL, wet 

to-42 

. . . . :. . . . ‘. . . . . . . . :. . . 

5 

. . . . :. . . . . . . . .-* . . . . . . . :. . . . . . . . . 
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BORING LOG 2L MW QS 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: 00/10IQO 
DATA COMPLETED: 00/17/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 85.3 
PROTECTIVE CASING ELEVATION: 88.15 
WELL ELEVATION: 136.88 
WATER LEVEL: 77.88 (03/21/Qi) 
DATUM: SUBASE 
WEATHER: 96’, CLEAR SKIES, VERY HUMID 
INSPECTOR: MICHAEL NEJDL AND ERIK NESS 
CHECKED BY: ERIK NESS 

Paae 3 of 



BORING LOG 2L MW 135 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A LANDFILL 
DATE STARTED: 00/22/00 
DATA COMPLETED: oa/22/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 56.9 
PROTECTIVE CASING ELEVATION: 88.80 
WELL ELEVATION: 88.53 
WATER LEVEL: 15.08 (03/21/91) 
DATUM: SUBASE 
WEATHER: 65’ , CLEAR SKIES, LIGHT WIND 
INSPECTOR: MICHAEL NEJDL AND ERIK NESS 

CHECKED BY: ERIK NESS 

VI WELL 

l&I I SOIL DESCRIPTION 3%%?~ I 
tii 
I; 

2 CONSTRUCTION 
cc 

F 

% 

SPLIT 
SPOON 
SAMPLE 

DS!.LH BLOWS color, SOIL, admlxture, moisture. 
“Cl3 0. 

Brown, medium to coarse SAND and ;I 

100 

4-8 
24 21 
17 18 

8-8 
12 11 
98 

8-10 
10 11 GRAVEL, trace’slit, trace plastic, 

25 28 
100 

/I ~NA~l~lj, 

1 Dark brown, SILT, some gravel, red 

0.0 
stalnlng, grading to moist at 8.0 
feet, FILL I 

-7-l 12-14 
89 

10 12 

38 
OreyIffLT, some gravel, some ash, 

. 
14-B 

27 100/l 8o O-O 
15 

18.0 AUGER REFUSAL AT 18.0 feet CORE 
from 18.0 - 36.0 feet - 1; 

/\ 
I-’ I 
/\ - 

‘I 
$1 

j 

- 
‘I 

$1 
I-’ I 
/\ - 

W 
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BORING LOG 2L MW 13s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 125840 
LOCATION: AREA A LANDFILL 
DATE STARTED: 00/22/80 
DATA COMPLETED: 00/22/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 88.0 
PROTECTIVE CASING ELEVATION: 88.80 
WELL ELEVATION: 88.53 
WATER LEVEL: 75.08 (03/21/9S 
DATUM: SUBASE 
WEATHER: 85’. CLEAR SKIES, LIGHT WIND 
INSPECTOR: MICHAEL NEJDL AND ERIK NESS 
CHECKED By: ERIK NESS 

Paae 2 of 2 



BORING LOG 2L MW 14s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A DOWNSTREAM 
DATE STARTED: 07/31/@0 
DATA COMPLETED: 07/31/Go 
DRILLINS CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: SCOTT METCALF 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 81.8 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85’. CLEAR SKIES 
INSPECTOR: MIKE NEJDL 
CHECKED BY: CURT KRAEMER 

I I B WELL 
7 CONSTRUCTIOb z 

x2 

SOIL DESCRIPTION 

SPLIT 
SPOON 8 
SAMPLE i-k! 

DFY;H EIW~ 
HNU Color, SOIL, admixture, moisture, 

I 
(mm) other notes. ORIGIN 

5 
I I 
-- 

Brown, flne to cm-. -- __ ._ ._. __ ___ oerse SAND. trace 
._u I I I 

I - 0.0 

,-, ,. 916 _^ -- slit, some gravel, damp, FILL I I 

Brown. flne to coarse SAND and 
GRAVEL. trace all+. damn 

Brown. fine SAND and SILT. trace 
wood fragments, damp 

Brown, fine to medium SAND, little 
gravel, trace slit, damp 

Brown fine t0 coarse SAND, little 
gravel, trace slit, moist 

I I moisture was In bottok %I%&~ ai 1 

AUGER REFUSAL AT 13.0 feet, NO 
WELL INSTALLED. onlv Indlcatlan of 

boring. 

20- 

Paae 1 of 1 
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BORING LOG 2L MW 17s 
PROJECT: IR STUDY NSB - NLON 

PROJECT Nb: 1258-10 

LOCATION: AREA A LANDFILL 
DATE STARTED: 08/1S/GO 

DATA COMPLETED: 00/15/GO 

ORILLXNG CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

iRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 82.48 

PROTECTIVE CASING ELEVATION: 82.40 

WELL ELEVATION: 32.12 

WATER LEVEL: 78.23 (03/2l/81) 

DATUM: SUBASE 

WEATHER: GO’, MOSTLY SUNNY, HUMID 
INSPECTOR: MICHAEL NEJDL 

CHECKED BY: ERIK NESS 

v) 

2 SOIL DESCRIPTION 2 VISIUAL t; 
WELL 

2 CONSTRUCTION 

SPLIT spg 
y CONTAM. t; & 

2 s 
CL 

SPOON i3 
E 

t’ wz=>. . P 
SAMPLE 

z 

TA” 
BLOWS HNU color, SOIL. admlxture. moisture, % 

=zg23w,3 
ol-izw--r LL 

z t; -1 % 
I’., 

DC!2 *I 
I LI, ” 

I..--, other notes. ORIGIN =Y)ulJz 3 

o-2 15 17 
12 40 

*5 

2-4 50 12 
78 

4. 

4-8 25 16 
0 to 

35 

I 

6-8 21 87 
14 4 

40 0.1 

Grey-brown, fine to medium SAND 
and GRAVEL, moist, FILL 

I I I I 
GRAVFI Brown, medium SAND and -_ ._ . . 

trace brick fragments, moist, FTii 

I-l-3 r I.. 

Brown, medium SAND and GRAVEL, 
10 

some slit, trace Paper, wet, FILL ii 

7-4Ol” 
12-14 ; ; 

t’ 
75 

14-18 
NA 

75 

-L-l I 
0.0 

Dark brown, SILT and CLAY, wet, 
DREDGE SPOIL 

0.0 
Dark brown, fine SAND and SILT, 
trace stems and plant matter, 
UREDGE SPOIL 

I I 1 Ftece of weathered bedrack In PI 

S-20 
100/8 

-!--I 
too 0.0 

1 
AN Jlfr Paae 1 of 1 



BORING LOG 2L MW 18s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: 00/03/90 

DATA COMPLETED: 00/07/80 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: SCOTT METCALF 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 77.94 

PROTECTIVE CASING ELEVATION: 77.94 
WELL ELEVATION: 77.80 
WATER LEVEL: 11.56 (03/21/91) 
DATUM: SUBASE 
WEATHER: 76-I OVERCAST 
INSPECTOR: MICHAEL NEJDL 
CHECKED By: ERIK NESS 

cn WELL 

2 SOIL DESCRIPTION 
2 CONSTRUCTION 

SPLIT x2 
SPOON 8 

SAMPLE 2 

TL” ~koRW2 E?!L 
color, SOIL, admixture, moisture, 

I other notes, ORIGIN 

. . 1.z Grey. medlum SAND, some ash, trace 

Brown, medium SAND and GRAVEL, 
damp, FILL 

2-4 i ;‘eyi / 35 / 0.8 / wodd fragments, damp, FILL I . 

Brown, medlum SAND and GRAVEL, 
trace DaDer. trace wood franments. 
wet. FiLi . 

-- I 

I 714 I __ i _. I Brown, medlum SAND and GRAVEL, 
*.. >^ trace wood fragments, wet, FILL I 

10 a 

12-14 NA 

i 

14-18 3” 3’ 

E$yy;arse SAND and GRAVEL, 
. 

NORECOVERY 

Brown, flne SAND, trace gravel, wet, 
FILL 

Brown, SILT and CLAY, trace wood 
fragments, wet, DREDGE SPOIL i i 

Dark brown, SILT and CLAY, trace 

NA 

14.0 

18.0 

18.0 

-K 
2 
E 

T 
fl ga 

HW 

zi” 

52 

iii 

$2 

;: 

. . 

. . 
. :. 
. . 

* . 
*, 
. :. 
. . 
. . 

. . ( 
. ,.. 
. . 
* . 

‘. 
. :. :v-LL 

1 31 0.4 
shell fragments, wet, DREDGE SPOIL 

I 75 0 1 30 I,..-.. -& 
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BORING LOG 2L MW 18s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 

LOCATION: AREA A LANDFILL 

DATE STARTED: 00/03/80 

DATA COMPLETED: OG/O7/00 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 

DRILLER: SCOTT METCALF 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 77.94 

PROTECTIVE CASING ELEVATION: 77.84 

WELL ELEVATION: 77.80 
WATER LEVEL: 71.55 (03/21/81) 

DATUM: SUGASE 

WEATHER 75’. OVERCAST 
INSPECTOR: MICHAEL NEJDL 

CHECKED BY: ERIK NESS 

6-J WELL 

> CONSTRUCTION 

iI5 
SOIL DESCRIPTION 

SPLIT es 
iPOON 

PEMPPT:: 

i-5 
a 

BLOWS HNU color, SOIL, admlxture. moisture, 
(‘&I nra D. ,-mm\ other notes. ORIGIN 

14-28 

0 NA 

21 I .-- I -. 1 
Dark brown, SILT and CLAY, trace 
shell fragments, wet, DREDGE SPOIL I 

!6-28 

!8-30 ; 4 --t-l Dark brown. fine SAND and SILT. i j7, p;e root structures, wet, TOP 

-32 
2”4 ;;e ‘~5 

Brown fine SAND and GRAVEL, 
trace ;ilt. wet 

311 
I 

Brown. medium to coarse SAND and 
GRAVEL, wet 

AUGER REFUSAL AT 33.5 feet 

. . . . . . _ :, . f . . 
. . . :. . . . 

~~ 

. . . :. . . . . . . . :- . . * . . . . :. P . . . . ;: . . . :. . . 

~~. 

. . . . . :. . . . . . . . :. . . . . . . . :. . . . . . . - :. 
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BORING LOG 20 MW 10s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: AREA A DOWNSTREAM 
DATE STARTED: 08/2O/GO 
DATA COMPLETED: 00/20/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 52.8 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85’, CLEAR SKIES, LIGHT WIND 
INSPECTOR: MICHAEL NEJDL 
CHECKED BY: ERIK NESS 

WELL 
> 
B SOIL DESCRIPTION 2 CONSTRUCTIOF 

SPLIT e 
SPOON 
SAMPLE z 

Kiowas 
color, SOIL, admixture, moisture, 

I other notes. ORIGIN 

I -.- i 
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BORING LOG 2D MW 11s 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1258-10 
LOCATION: AREA A DOWNSTREAM 

DATE STARTED: 00/28/90 
DATA COMPLETED: 00/28/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JON YEATON 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 45.4 

PROTECTIVE CASING ELEVATION: 

WELL ELEVATION: 48.85 

WATER LEVEL: 44.75 (03/21/01) 

DATUM: SUBASE 

WEATHER: 75’. CLEAR SKIES 
INSPECTOR: ERIK NESS 

CHECKED BY: ERIK NESS 

47.77 

SPLIT 

SOIL DESCRIPTION 
WELL 

2 CONSTRUCTIOf 

k 

SPOON 8 
iAMPLE ii! 

5 

%EWss 
HNU color, SOIL. admixture, molsture, 8 . InnIn\ other notes, ORIGIN 

Dark brown, fine SAND and SILT, 

7c na trace roots, moist, TOP SOIL 
11 ! I /a 1 “e” 1 

rust colored mottling, trace roots, 
Lwi;th’,pro,“;eT SAND and SILT. ~- / 

8-10 

Grey-brown, flne SAND and SILT, 
rust colored mottling. wet 

1 I Grey-brown, flne SAND and SILT, 

4-18 4 ’ 
10 18 

wet 

I I Light brown, medium to coarse SAND. I 

75 0.0 I I trace silt, wet 
I .--. . 

AUGER REFUSAL AT 17.5 feet 

Paae 1 of 1 



BORING LOG 2D MW 15s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1268-10 
LOCATION: AREA A OOWNSTREAM 
DATE STARTED: OO/lO/OO 
OATA COMPLETED: 00/10/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 42.2 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
OATUM: SUSASE 
WEATHER: 86’, OVERCAST 
INSPECTOR: ERIK NESS 
CHECKED By: ERIK NESS 

WELL 

s SOIL DESCRIPTION 2 CONSTRUCTION 

SPLIT 3 
SPOON 8 

;AMPLE i+ 
BLOWS HNU color, SOIL. admlxture, moisture, 

I---, other notes. ORIGIN 

JU “2 
- .- Brown, fine to medium SAND, some 

gravel, damp 

I Red brown, flne SAND and SILT, 

7-A 48 
It-m 

- 9 
10 11 j ‘-” 1 Grading to grey-brown color I I 

Paaelof 1 



BORING LOG 20 MW 16s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: AREA A DOWNSTREAM 
DATE STARTED: 00/~0~00 
DATA COMPLETED: 00/19/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, 
DRILLER: JOE RAAB 
DRILLING METHOO: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 35.8 
PROTECTIVE CASING ELEVATION: 38.08 
WELL ELEVATION: 37.86 
WATER LEVEL: 34.30 (03/21/Ql) 
DATUM: SUBASE 

INC. WEATHER: 80’. CLEAR SKIES, VERY WINDY 
INSPECTOR: LYNN METCALF AN0 ERIK NESS 
CHECKED By: ERIK NESS 

in WELL 

> 

,z 

SOIL DESCRIPTION 
2 CONSTRUCTION 

SPLIT 
iPOON 8 

p,“,‘:,’ 
k! 

BLOWS 
f!% 

color, SOIL, admixture, moisture, 
fftl PFR R’ other notes, ORIGIN 

I ! j- parK crown, rrne ~ANU ah rlALI, --- ^-IT, 
^ *. ,. ^. . .- rl cI, 7 . o- 0.0 

j \ trace roots, motst, I or sbLL /- 
0.5 

-..tn --A 

I ‘O ” I “” i V-G i 
Brown, medium to coarse ~AIVU ana 
GRAVEL, trace silt, moist I I 

2-4 
8Q 
10 11 

QJ, fll to very fine SAND and 

8-10 
8 20 
31 45 

Brown, fine to medium SAND and 
GRAVEL, trace silt, wet 

AUGER REFUSAL AT 13.5 feet 
I U-I 

Paaelof 1 

8.0 

8.0 



OVER BANK DISPOSAL AREA (OBDA) 



BORING LOG 3 MWl2S 
PROJECT: IR STUDY NSB - NLON GROUND ELEVATION: 41.0 
PROJECT NO: 1256-10 PROTECTIVE CASING ELEVATION: 43.95 
LOCATION: AREA A DOWNSTREAM 
DATE STARTED: 00/20/QO 
DATA COMPLETED: 00/29/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JON YEATON 
DRILLING METHOO: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

WELL ELEVATION: 43.51 
WATER LEVEL: 40.84 (03/21/81) 
DATUM: SUSASE 
WEATHER: 75’. CLEAR SKIES 
INSPECTOR: LYNN METCALF 
CHECKED By: ERIK NESS 

SPLIT 
SPOON 
SAMPLE -L TZH %iwss I 

2-4 

12-14 

25 

HNU 
bpm 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

Grey, SILT AND CLAY, light 
brown-yellow mottling, moist 

Grey, fine SAND and SILT, light 
brown-yellow mottling, boulder at 

\ 2.75 feet, damp / 
Auger refusal at 3.0 feet, drilled 
with air rotary to 10.0 feet, some 
sand and boulders 

Light brown, flne SAND, 1.0 mm 
biotite lenses throughout, some iron 
stalnlng from 11.5 to 12.0 feet 

Light brown, fine to medium SAND 
and GRAVEL, wet 

AUGER REFUSAL AT 13.0 feet 

Paae 1 of 1 
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4 
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BORING LOG 8 TB 1 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1250-10 
LOCATION: DRMO 
DATE STARTED: lOlll/QO 
DATA COMPLETED: lO/ll/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLEA: JOE RABB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 1.60 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 75’. PARTLY CLOUDY 
INSPECTOR: LYNN METCALF 
CHECKED BY: ERIK NESS 

WELL 
2 SOIL DESCRIPTION - CONSTRUCTION 

SPLIT as 
L 

SPOON s 

iAMPLE ii 
F 

‘E,Y 
BLOWS HNU color, SOIL, admixture, moisture, 

4 
0 

ocrl en I---\ other notes, ORIGIN 

Brown, fine SAND and GRAVEL, damp 

3o! 0 11 

I ._ I - I Grey-brown. fine to medium SAND 
12 18 and GRAVEL, damp I II 

2-4 
/ 13 21 j ” 1 ’ 1 

Brown, medium to coarse SAND and 25 O]i 
I I 1 NO RECOVERY 

SILT: trace wood fragments, trace 

10-12 j ‘: 2” / 

44 
12-14 5 3 

55 
14-10 4 4 

18-18 77 1 1 8 10 

I I Gradlng to orange-brown I II 

18-20 
8 10 

/ 1 
13 21 

CA 
l-r-- 

0.0 

20 

8.0 

NA 

8.0 

40 

35 

40 

40 

16.0 

40 

40 

20.0 
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BORING LOG 8 TB 2 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: DRMO 

DATE STARTED: 10/04/GO 
DATA COMPLETED: 10/04/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLEA: JOE RAW 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 7.0 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 65’, CLOUDY, WINDY 
INSPECTOR: ERIK NESS 
CHECKED By: ERIK NESS 

iNU 
unml - 

0.8 

0.8 

0.8 

1.0 

0.8 

0.3 

0.3 

1.0 

0.8 

0.6 

- f4 WELL 
2 > 

: 
2 CONSTRUCTION 
Y 

6 F 2 
7 4 0 

GO 

80 

75 

50 

75 

20 

80 

QO 

60 

100 

SOIL DESCRIPTION 

Color, SOIL. admixture, moisture, 
other notes, ORIGIN 

iPLIT 
POON 

FEYi 
(ft) 

4.3 

8.5 

20.0 

Brown. fine to coarse, SAND and 
GRAVEL, little silt, damp 
Wet at 4.0 feet 

30 38 
40 12 

25 31 
22 17 

o-2 

2-4 I 

Grey, fine to medium SAND, trace 
gravel, wet 18 17 

21 17 

12 8 
43 

11 

2t 

4-6 

B-8 

8-10 

I 50 

1 00 

1 80 

1 50 

1 50 

1 80 

1 et 

1 5( 

1 

Black. SILT and CLAY, trace flne 
sand, trace wood fragments, trace 
shell fragments, wet 

33 
11 

43 
21 

10-12 

12-14 

14-16 
24 
21 

11 

11 

11 

1 10 

18-18 

18-20 

END OF BORING AT 20.0 feet 
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BORING LOG 6 -T-B 3 
PROJECT: IR STUDY NSG - NLON 
PROJECT NO: 1258-10 
LOCATION: ORMO 
DATE STARTED: 10/04/QO 
CATA COMPLETED: lO/OS/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JOE RABB 

DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 8.50 

PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 

WATER LEVEL: - 
DATUM: SUBASE 

WEATHER: 85’ , CLOUDY, WINDY 
INSPECTOR: ERIK NESS AND ANNA SULLIVAN 

CHECKED BY: ERIK NESS 

-l 
SPLIT 
3POON 
iAMi-’ - 
TcTD l Lt 
zrTH i BLOWS 1r.11 3rn a. 

SOIL DESCRIPTION 
WELL 

2 CONSTRUCTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

Dark brown, medium to coarse SAND 
and GRAVEL, large rock fragments, 
wood, wet 5 

Erown. fine to coarse SAND, some 
gravel, some wood fragments, wet 

12-14 
11 
11 

. . .- 11 I -- I I Brown, fine to coarse SAND, some -- gravel, some wood fragments, wet I I .- 

111 
sand: trace shell fradments. trace 

50 wood fragments, wet I I 

NA 

NA 

NA 
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BORING LOG 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: DRMO 
DATE STARTED: 10/04/QO 
DATA COMPLETED: 10/04/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
ORILLER: JOE RABB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

6 TB 4 
GROUND ELEVATION: 5.80 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 65’) CLOUDY 
INSPECTOR: ERIK NESS AND ANNA SULLIVAN 
CHECKED BY: ERIK NESS 

WELL 
& SOIL DESCRIPTION 2 CONSTRUCTION 

x9 
k 

SPLIT 
SPOON s 
;AMPLE 2 

F 
22 

TJH %i”e” 
HNU color, SOIL, admixture, moisture, a 

I hm) 
other notes, ORIGIN 

UY 

/ 0.0 - 0.1 ASPHALT 
Grown, fine to coarse SAND and 
GRAVEL. some silt, some charred 1 I 
wood pieces FILL 

Brown, fine to coarse SAND and 
GRAVEL, some silt, wet at 4.0 feet 

NO RECOVERY 

Grey, SILT and CLAY, trace fine 
sand, trace shell fragments, oil 
sheen, wet 

j 50 1 4 j 
sand trace shell fral 
sheebi, wet I 
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BORING bOG 6 TB 5 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: DRMO 
DATE STARTED: 10/03/80 
DATA COMPLETED: 10/04/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JOE RABB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 8.7 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 75, CLEAR SKIES 
INSPECTOR: ERIK NESS AND ANNA SULLIVAN 
CHECKED BY: ERIK NESS 

SPLIT 
SPOON 
AMPLE 

‘E,!JH 
BLOWS color, SOIL, admixture, moisture, 
q !zD 01 

20 17 
2-4 

15 18 
I ’ Black, coarse SAND and GRAVEL, 

-- _-I trace silt, damp, FILL 1 

objects, wire, nails, etc., wet 

--r---l I Brown. fhe to coarse SAND and t 1 

6-8 
04 / 

I 44 ’ 

45 

I30 

20 

r;n 

GRAVEL, some wood fragments, 
trace silt. wet 

0.4 

10 

0.4 

0.4 

0.2 15 

no “” “.L 
I I END OF BORING-AT 17.0 feet 
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BORING 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: DRMO 
DATE STARTED: 08/27/90 
DATA COMPLETED: 08/27/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: JOE RABB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

LOG 6TB8’ 
GROUND ELEVATION: 4.0 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 75’, CLEAR SKIES 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

Paae 1 of 1 



BORING LOG 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: ORMO 
DATE STARTED: 09/28/90 

DATA COMPLETED: 0@/28/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JOE RABB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

6 TB 7 
GROUND ELEVATION: 5.8 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 85’, OVERCAST 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

SPLIT 
SPOON 
SAMPLE 

> 
t5 

SOIL DESCRIPTION 

% 
fi 
LT 

HNU color, SOIL, admlxture, moisture, 

bpm) 
other notes, ORIGIN 

Brown, fke to medlum SAND and 
GRAVEL, trace metal fragmentS, 
Iarna niciroa nf rcw-4 brick r’---- 

, -. - ___., - -. - -_.Y 

1 kji!ri!;‘,“,y; trace shell fragmb,,.,. yII , 
II I I -. . - -. , . - - 

END Of BORING AT 10.0 feet 

TION 

7.8 

Paaelotl 



BORING LOG 6MWl 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 125840 
LOCATION: DRMO 
DATE STARTED: lO/tl/QO 
DATA COMPLETED: tO/WQO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

SPLIT 
;POON 
AMPLE 

‘YYGH EWZ I 

GROUNO ELEVATION: 7.0 
PROTECTIVE CASING ELEVATION: 9.21 

WELL ELEVATION: 8.83 
WATER LEVEL: 1.28 (03/21/Qi) 
DATUM: SUBASE 
WEATHER: 65‘, PARTLY CLOUDY 
INSPECTOR: LYNN METCALF 
CHECKED BY: ERIK NESS 

2 WELL 
SOIL DESCRIPTION T ;$yJ;* F >- 

Y a : 
2 CONSTRUCTION 
Y 

2 
d E 

color, SOIL, admixture, molsture, 4 z 
0 Y % 

other notes, ORIGIN 

Brown, fine to medium SAND and 
GRAVEL, trace silt, damp 

and GRAVEL, trace silt, iron staining, 

I ‘2 ‘3 I ,n I 
black staining, diesel odor, wet at 

R-R ” ” 
0 11 

Brown, fine SAND, some gravel, 

I 45 
trace silt, wet 

m-4* 

END OF BORING AT 14.2 feet 14.2 

TIC Paae 1 of 1 



BORING LOG 8 MW 2 
PROJECT: IR STUDY NSB - NLON GROUND ELEVATION: 5.4 
PROJECT NO: 1258-10 PROTECTIVE CASING ELEVATION: 8.01 
LOCATION: DRMO WELL ELEVATION: 7.3 
DATE STARTED: 1OfOQlQO 
DATA COMPLETED: lO/OQ/QO 

WATER LEVEL: 1.12 (03/21/Qll 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DATUM: SUBASE 

DRILLER: JOE RAAB 
WEATHER: 85’, CLOUDY, OCCASIONAL SHOWERS 
INSPECTOR: ERIK NESS AND LYNN METCALF 

DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

CHECKED BY: ERIK NESS 

- 

; 
u 

“i 

i 

- 

7.5 

50 

5 

20 

20 

20 

25 

30 

SOIL DESCRIPTION 
- 

j; 

- 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

- 

.- 

? 
r. 

- 

4c 

4c 

4a 

40 

40 

40 

$0 

IO 

IO 

color, SOIL, admixture, moisture, 
other notes, ORIGIN HNU 

bpm 

400 

1.0 

0.2 

0.2 

0.2 

0.2 

. 

. . 

. . 

. 

: 

. 

A 

0.0 - 
0.1 

T 

2 

9 
8.0 a.4 5 

d 

5 
d 

12.0 I 

18.0 

!O.O 

0-2 
13 48 ---l-- 38 12 

Grown, organic SAND and SILT, 
some clay, trace roots, damp, 
TOPSOIL 1 
Grown, fine to coarse SAND and 
GRAVEL, trace silt, wet at 4.0 feet 

2-4 
12 10 
10 7 

4-8 
10 12 
a7 

8-S 
44 
48 

7 8-10 
38 10 

41 

Grey-brown, fine SAND and SILT, 
\ some wood chips, trace gravel, wet / 

Grey, SILT and CLAY, some fine 
sand, trace shell fragments, wet 

IO-12 
11 
11 

Dark grey, fine to coarse SAND and 

In SILT, some wood chips, wet 

0.4 

0.2 18-18 I’ 
11 

20 

END OF BORING AT 20.0 feet 
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BORING LOG 6MW 3 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: DAM0 
DATE STARTED: 10/02/90 
DATA COMPLETEO: 10/02/80 
ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS,INC. 

ORILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 4.3 
PROTECTIVE CASING ELEVATION: 
WELL ELEVATION: 8.10 
WATER LEVEL: 1.23 (03/21/Qt) 
DATUM: SUBASE 
WEATHER: 85, PARTLY CLOUDY 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

SPLIT 
SPOON 
iAMPLE 

‘Y;H 53G”s” I 

2 SOIL DESCRIPTION 

2 
I I I T ~$k?A 

s 
iii 

HNU color, SOIL, admixture, moisture, 

(pm) 
other notes, ORIGIN 

BrOWn, flne to coarse SAND and 
GRAVEL, trace silt, trace wood 
ChiDs. trace brick fracments. wet at 

NORECOVERY 

0 NA 

---i--l 10-12 WOR 0 NA 

Gray, SILT and CLAY, trace fine 

12-14 ,1: / 40 1 0.1 1 odor: wet 
sand trace shell fragments. diesel 

-Pi 
14-m 1 ‘3” f 1 10 ( 0.2 

Grev. SILT and CLAY. trace fine 
Ms. trace sand; trace <hell fragma ..__, _. -__ 

wood chips, wet 

100 12 

END OF GORING AT 20.0 feet 

. . . 
. . . . 

. : 
. .‘. 
. . . 

. 
. . . ..’ 

. 
f ‘. . . . 

. 
. . . . , 

. :. 
20.0 
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BORING LOG 8MW4 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: ORMO 
DATE STARTED: OQ/27/80 
DATA COMPLETED: 08/27/GO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JOE RAAB 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 5.18 
PROTECTIVE CASING ELEVATION: 5.18 
WELL ELEVATION: 4.8 
WATER LEVEL: 1.18 (03/21/Ql) 
DATUM: SUBASE 
WEATHER: 75’. CLEAR SKIES 
INSPECTOR: ERIK NESS 
CHECKED BY: ERIK NESS 

1 AIIANIJL, Paae 1 of 1 



BORING LOG 8 MW 5s 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 

LOCATION: ORMO 

DATE STARTED: 10/15/90 

DATA COMPLETEO: !0/18/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: JOE RAAB 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 14.05 

PROTECTIVE CASING ELEVATION: 14.05 

WELL ELEVATION: 13.88 
WATER LEVEL: 3.13 (03/21/91) 

DATUM: SUBASE 

WEATHER: 75, PARTLY SUNNY 
INSPECTOR: LYNN METCALF 

CHECKED BY: ERIK NESS 

SPLIT 
SPOON 

SOIL DESCRIPTION 

color, SOIL, admlxture. moisture, 
other notes, ORIGIN 

WELL 

ORING AT 20.0 feet 

ANT-IT: Paae 1 of 1 
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BORING LOG 13 TB 1 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/14/80 
DATA COMPLETED: 11/14/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 8.0 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 36’) CLEAR SKIES, LIGHT WIND 
INSPECTOA: ERIK NESS AND CURTIS NICHOLS 
CHECKED BY: ERIK NESS 

2 WELL 
> 
E SOIL DESCRIPTION 2 VISIUAL 

xz 
k CONTAM. 

? > 
-g :: 

2 CONSTRUCTION 
k 

SPLIT E 
d 

SPOON z E E 

li%Yii 
111 

EW,s 
HNU color, SOIL, admlxture. moisture, % % 

(ft) I bpm) 
other notes, ORIGIN 

1 40 06 
2-4 1 10 

12-14 / ; ; j 75 1 0.4 1 I . 
-7 

Grey, fine SAND and SILT, trace 
clay, trace shell fragments, Wet 

14-18 ; ; 50 0.2 
I I 

15- 

END OF BORING AT 20.0 feet 
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BORING LOG 13 TB 2 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
DATE STARTED: ii/14/00 
DATA COMPLETED: 11/14/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOMBROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 7.5 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATERLEVEL: - 
DATUM: SUBASE 
WEATHER: 35’) CLEAR SKIES, LIGHT WIND 
INSPECTOR: CURTIS KRAEMER 
CHECKED BY: ERIK NESS 

I I&/ i SOIL DESCRIPTION ! I 
2 psI&4~ 

. 

HNU 
bpm) 

color, SOIL, admixture, moisture. 
other notes,ORIGIN 

0 ~ NA / 

Browrbflne to medium SAND and 
AUGER GRAVEL,some skdamp, FILL 

o-2 oil stain at 5.7 feet, wet 

i-l 2-4 
10 8 
9Q 

40 

40 

0.0 

10.0 

I I j WOOD CHIPS.FILL I II I 8-8 ’ ‘3 ’ 
11 

---l--l 
25 NA 

Brown,medlum to coarse SAND, 
1 .A I ‘2 l-.ImA 1 tr,a,ce,siit, trace gravel, wet with oil I /!I 

12-14 

ZD 1 

25 

4.u I giODUES 

5.5 i....I-1 

NA 

1.0 I tta;;,;it, trace gravel, wet with oil 

I I 1 claV;trace shell fraaments. trace I II 

18-20 ;; 

too 

100 

wodd fragments,wef 

0.8 

1.5 

END OF BORING AT 20.0 feet 

8.0 

12.0 
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BORING LOG 13 TB 3 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: LOWER BASE 
DATE STARTED: H/14/80 
DATA COMPLETED: H/14/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 1.9 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHER: 40’) CLEAR SKIES, LIGHT WIND 
INSPECTOR: CURTIS NICHOLS AND ERIK NESS 
CHECKED BY: ERIK NESS 

SPLIT 
SPOON 

L+.Eii 
KWRs 

Color, SOIL, admixture, molsture, 
fftl I 

SOIL DESCRIPTION 

WELL 
2 CONSTRUCTIOh 

0.0 - 1.0 ASPHALT AND CONCRETE 

o-2 1 AUGER 
Brown, fine to medlum SAND, some 

it 1A 25 / 0.2 gravel, trace silt, damp, FILL 

Oil stain 

’ 185 1 r- ! mm ! 

Wet at 6.0 feet, oil globules In 

,Tn I saturated zone, WOOD at 8.0 feet 
u-0 

43 
I 

NORECOVERY 

;yown, medlum to coarse SAND and 
RAVEL, wet wlth oil globules 

I JII 

NA 

0.0 

1.0 

17.8 
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BORING LOG 13. TB 4 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1268-(0 
LOCATION: LOWER BASE 
DATE STARTED: 11/14/90 
DATA COMPLETED: 11/14/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 8.3 
PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 
WEATHEA: 45’ , CLEAR SKIES, LIGHT WIND 
INSPECTOR: CURTIS NICHOLS AND ERIK NESS 
CHECKED BY: ERIK NESS 

UY WELL 
> 
El 

SOIL DESCRIPTION 
2 CONSTRUCTION 

SPLIT 59% 
SPOON 
AMPLE : 

%PF BLOWS 
color, SOIL, admlxture, mOistUre. 

--I ^. other notes, ORIGIN 

8 13 

0.0 - 1.0 ASPHALT AND CONCRETE 
Brown, fhe to medlum SAND, some 

, 

gravel, trace slit, damp, 1 

/ 
I I I I 

2-41 ;‘e3 /25/0.2/ 

-1 1 / pus: colored stain from 4.8 - 5.0 , 

6-8 

50 4.9 

0 NA 

7-J i 1 
/ 

Brown, flne to medium SAND, some 
gravel, trace silt, damp, I I 

8-10 1 4 ; i 100 j 1.2 t Brown, fine SAND and SILT, trace 
I I I / gravei, wet at 8.0 feet I .^ I 

18-20 ;; 

I I 

25 0.4 

I--- 

~ 

0.0 

0:: p:.‘ 1.0 
. : 0 . . . 0 
& ..& . 
. .. 6 : . . 6 
0: :&.. 
. ‘. 6 : ‘. 0 
0: .$I. 
. ‘* 6 : ., 0 
& . yj: . 
. ‘. 6 : : 6 
0: . .& . . 
. .. 6 : .. 0 
0: :&* 
. .. 6 : . . 0 
. . :. . 

6.0 

8.0 

8.0 

10.0 

11.8 

END OF BORING AT 20.0 feet 
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BORING LOG 13 TB 5 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 
LOCATION: LOWER BASE 

DATE STARTEO: 11/14/80 

DATA COMPLETED: 11/14/GO 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS. INC. 

DRILLER: TOM BROWN 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 8.2 

PROTECTIVE CASING ELEVATION: - 
WELL ELEVATION: - 
WATER LEVEL: - 
DATUM: SUBASE 

WEATHER: 45’ , CLEAR SKIES, LIGHT WIND 
INSPECTOR: CURTIS NICHOLS AND ERIK NESS 
CHECKED By: ERIK NESS 

i 
WELL 

; & 
2 CONSTRUCTION 

’ s s 
i z 
f z E 
: -J 
E 

B 

SOIL DESCRIPTION 

- 

NA 

NA 

1 

NA 

SPLIT 
SPOON 
SAMPLE 

TJH %iwz . 
color, SOIL. admlxture, moisture, 

other notes, ORIGIN HNU 
(DDITI 

r 

0.0 

:b;.“o: 
1.0 

2.0 

AUGER 
0.0 - 1.0 ASPHALT AND CONCRETE 

o-2 0 

0 

50 

0 

50 

50 

75 

75 

100 

100 

NA 

NA 

0.4 

NA 

0.4 

0.7 

1.5 

9.0 

3.0 

8.5 

49 

80 

NORECOVERY 

2-4 I I 
:o”o: 

~ 

4.0 

. :‘bo 

: 0. 0 : 
6.0 

Brown, fine to medium SAND and 
pP,;EL, trace silt, trace cobbles, 

4-6 
74 
33 

NORECOVERY 

0.0 

14.0 

56 
74 

Brown, fine to medium SAND and 
GRAVEL, trace silt, trace cobbles. 
moist 
Oil sheen at 12.0 feet 

12-14 
12 
32 

Brown, flne SAND, some gravel, oil 
sheen, wet 

. . . . . .:. . . . . . . . . 
.::: . . . . 
:::. 
::. . 
::. . 

i 

. . . 

:o”o: 
10.0 

. :‘(jo 

10.0: 
20.0 

Brown, medlum to coarse SAND and 
GRAVEL, trace silt, trace cobbles, 
wet 

END OF BORING AT 20.0 feet 
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BORING LOG 13 MW I 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/05/00 
DATA COMPLETED: H/05/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 13.73 
PROTECTIVE CASING ELEVATION: 13.73 
WELL ELEVATION: 13.38 
WATER LEVEL: 3.58 (03/21/91) 
DATUM: SUBASE 
WEATHER: 70’, PARTLY CLOUDY 
INSPECTOA: ERIK NESS 
CHECKED BY: ERIK NESS 

c 

12-14 

14-16 
17 21 
32 11 

I SOIL DESCRIPTION I 
r 

/ :,“,“.I 
color, SOIL, admixture, moisture, 

other notes, ORIGIN 

0.3 

I 
1 0.0 - 0.5 ASPHALT 

Brown, fine to medium SAND and 
7 SILT, trace gravel, damp /- 

Light brown, fine to coarse SAND 
and GRAVEL, trace silt, damp 

I 
Diesel odor, wet at 10.0 feet 

Grading to gray color 

Gradlng to gray, fine to medium 
SAND at bottom of spoon 

END OF BORING AT 20.0 feet 

WELL 
2 CONSTRUCTION 

Paaelof 1 



BORING LOG 13 MW 2 
PROJECT: IA STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/05/90 
DATA COMPLETED: 11/05/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 13.23 
PROTECTIVE CASING ELEVATION: 13.23 
WELL ELEVATION: 12.80 
WATER LEVEL: 3.59 (03/21/81) 
DATUM: SUBASE 
WEATHER: 70’, PARTLY CLOUDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 

CHECKED BY: ERIK NESS 

> 
5 

SPLIT e 
SPOON 

TFGY- 
5 

BLOWS HNU 
(ft) PER 8’ bpm 

I I 

o-2 
AUGER 5. 

12 15 

4-6 
0 10 

I 
ii 13 

75 

6-8 
13 13 l5 
10 12 

E-10 
10 13 75 
10 la 

1.0 

1.0 

1.0 

1.5 

1.5 

100 

110 

10.0 

7.0 

8.0 

SOIL DESCRIPTION 

color, SOIL, admixture, moisture, 
other notes, ORIGIN 

0.0 - 0.5 ASPHALT 
Brown, fine to coarse SAND and 
GRAVEL, trace silt, damp 

Dark zone of contamination and 
diesel odor, wet at 10.0 feet 

Light brown, medium to coarse SAND 
some gravel, trace silt, wet 

END OF BORING AT 20.0 feet 

10. 

Paae 1 of 1 

40 

40 

40 

50 

30 

50 

40 

30 

40 

40 

0.0 
0.5 

14.0 

20.0 

- 

1 
z 
5 
2 
k cu 

* 
z 
B 
L 
s UY 
Ej 6 - :Z .- *- . - . - .- 

: z -z 

.I 

.- - 

. . . . . . : , . . . . . 



BORING LOG 13 MW 3 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/07/90 
DATA COMPLETED: 11/07/90 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: i3.iS 
PROTECTIVE CASING ELEVATION: 13.16 
WELL ELEVATION: 12.89 
WATER LEVEL: 3.58 (03/21/91) 
DATUM: SUBASE 
WEATHER: 46’. CLEAR SKIES 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 

CHECKED BY: ERIK NESS 

> 
5 

SOIL DESCRIPTION 

SPLIT e 
SPOON 
iAMPLE i! 

‘E,!ZH BLOWS !I!!!, 
color, SOIL, admixture, molsture, 

nrn e, other notes. ORIGIN 

1 Brown, organic silt, and medium sand, 
I 

j trace root structures, damp TOP -^-I 

2-4 
84 
48 

30 0.5 

-1 1 1 NO RECOVERY t 1 

4-6 
0 12 

I I 
12 13 

35 
6-a 

I I 
57 

0 NA 

a-10 
87 
58 

12-14 ” 
11 12 

la-20 
11 13 
14 17 

- 

- 

01 Light brown, coarse SAND, trace silt, 

Dark zone of contamination and 
diesel odor, wet 

Light brown, fine to medium SAND, 
trace gravel, trace silt, wet 

Llght brown, fine to medium SAND k? 

NA 

Paae 1 of 1 



BORING LOG 13 MW 4 
PROJECT: IR STUDY NSB - NLON 

PROJECT NO: 1256-10 
LOCATION: LOWER BASE 

DATE STARTED: 11/07/90 

DATA COMPLETED: 11/07/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 10.29 
PROTECTIVE CASING ELEVATION: 10.29 
WELL ELEVATION: 10.14 

WATER LEVEL: 1.88 (03/21/91) 

DATUM: SUBASE 

WEATHER: 50-t CLEAR SKIES 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 

CHECKED BY: ERIK NESS 

1 
El WELL 

> 
5 

SOIL DESCRIPTION 
2 CONSTRUCTION 

SPLIT )P’ 
SPOON s 

AMPLE k+ 

‘:YIH !%oRwgs 
HNU 

color, SOIL, admixture, molsture, 
I 

bpm) 
other notes, ORIGIN 

t 

L 

0.0 - 0.2 ASPHALT 
Brown, fine to coarse SAN0 and 

“1IIll 

o-2 
’ AUGER 
i 21 24 

’ 4O 
I 1 

16.0 GRAVEL, some silt, damp, FILL 

2.0 - 2.5 ASPHALT 
q *-l.,- fins l - coarse SAND and 

silt, trace cobbles, 

NO RECOVERY 

NA 

--...r 

Warm split spoon 

Wet at 6.0 feet, outside of spoon 
hot 

NA NA 

10 

NA NA 

NA NA 

GRAVEL, trace silt. oil sheen, wet, 
-1 

& .-’ .-I 3 :I. 
E :-’ - . 2 ‘.I w-3. -. 
E.-:= 9 6 .,’ .- - . % . - 

~~ 

- . 
. . 

1 

- . .- - . 
z - . . - .- . . - 

. . . . . . . _ :. . , . . . . . . :. . * . . . . 

,1 

_ .‘. . , . . . . . 

WASH, slight oil sheen on Water 

I 12-14 ; ; 

43 

~ 

16-18 7 4 

1^ 
la-20 1 z T / loo 1 17.0 / 

END OF BORING AT 20.0 feet 

Paae 1 or 1 



b3 

C 

F 

C 

c1 

d 

CI 

BORING LOG 13 MW 5 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/08/80 
DATA COMPLETED: 11/08/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 11.72 
PROTECTIVE CASING ELEVATION: 11.72 
WELL ELEVATION: 11.13 
WATER LEVEL: 2.17 (03/21/M) 
DATUM: SUBASE 
WEATHER: 40’. PARTLY CLOUDY, WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 
CHECKED BY: ERIK NESS 

I cn WELL 
z CONSTRUCTION I Id I SOIL DESCRIPTION I T 

2-4 
9 11 

10 12 
70 

4-6 Q l3 30 
99 

8-8 
23 13 
14 10 3o 

8-10 
13 10 4. 
15 15 

10-12 
15 18 2. 
27 18 

12-14 
14 17 
25 25 2o 

13.0 

9.5 

9.0 

Grown, medium SAND, trace silt, 
trace gravel, damp 

Brown. medium to coarse SAND and 
GRAVEL, some slit, trace cobbles, 
damp 
wet at 10.0 feet 

Grey, medium to coarse SAND, trace 

brown, PEAT with roots, trace 

” I I’- I Grey-brown, fine to medium SAND, 
trace nravel. wet I 

Paae 1 of 1 



BORING LOG 13 MW 6 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/13/00 
DATA COMPLETED: 11/13/80 
DRILLING CONTRACTOR EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 21.84 
PROTECTIVE CASING ELEVATION: 21.84 
WELL ELEVATION: 21.47 
WATER LEVEL: 2.80 (03/21/W 
DATUM: SUBASE 
WEATHER: 40’. CLEAR SKIES, WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 
CHECKED BY: ERIK NESS 

T 
Y 

F 
8 

SOIL DESCRIPTION 

SPLIT 
SPOON 
ZAMPLE 

i D%H 

color, SOIL, admixture, InOlstUrG, 
Ei other notes,ORIGIN 1 

NA 0 NA 

12 14 
I 100 I 8.0 

Brown,medium to coarse SAND, --- -* A--- i some gravel,aamp 

100 7.0 
I I 

Light brown,coarse SAND and IXAVFI tram v-nhhloe m&at 

Light brown, flne to medium SAND, 
tr.=it?e nraYPl Wd at IR n fPc+ 

18-M 
,~ po , 20.0 , ..--- * .-.-., . . . . -. .-.- .--- 

100 1.0 

AUGER TO 28.0 feet 

Paae 1 of 2 



BORING LOG 13 MW 8 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 

LOCATION: LOWER BASE 

DATE STARTED: ti/i3/ao 
DATA COMPLETED: 11/13/00 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 21.84 

PROTECTIVE CASING ELEVATION: 21.84 

WELL ELEVATION: 21.47 

WATER LEVEL: 2.88 (03/21/011 

DATUM: SUBASE 

WEATHER: 40’, CLEAR SKIES, WINDY 
INSPECTOR: ERIKNESSAND CURTISNICHOLS 

CHECKED By: ERIK NESS 

I z? WELL 
Iv, . ? CONSTRUCTION 

;PLIT 
;POON 

PEMPPT:: BLOWS 1‘11 ~CD PI 
color, SOIL, admixture, moisture, 

other notes, ORIGIN 

0.2 



BORING LOG 13 MW 7 
PROJECT: IR STUDY NSG - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/07/80 
OATA COMPLETED: 11/07/90 
ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 8.10 
PROTECTIVE CASING ELEVATION: 8.18 
WELL ELEVATION: 7.86 
WATER LEVEL: 2.22 (03/21/81) 
DATUM: SUBASE 
WEATHER: 50’, PARTLY CLOUDY 
INSPECTOR: ERIK NESS AN0 CURTIS NICHOLS 
CHECKED BY: ERIK NESS 

SPLIT 
iPOON 

kKE 
lftl 

U-J 

E 

WELL 
> 
c5 

SOIL DESCRIPTION 2 VISIUAL 
k CONTAM. a 

z 
2 CONSTRUCTION 
v 

w$ I 5 2 

2 k 

E 
B 

HNU 
color, SOIL, admixture, moisture, 0 0 

fooml other notes, ORIGIN 

o-2 
AUGER 5. 

14 11 
14.0 GRAvtL, some sllf, aamp, 

I 

IX&EL, some silt, trace cobbles, 

I I 1 Brown, medium t0 coarse SAND and 1 
GRAVEL, some cobbles, grading to 

rey stain, diesel odor, wet at 12.0 B-10 j ; “5 , 50 1 24.0 / fleet 

to-12 / ;; j 5 130.0 / 

I Brown. medium to coarse SAND and 

I 

GRAVEL, some cobbles, wet 
25.0 

I I I ^ _-.. i# ..,^ I Grey meaium to coarse sANu, some I I 
14-16 

’ 43 
21 

18-M 
55 -.-I 25 

18-20 ;; 

44 -. 

Grey, medium to coarse SAND and 
GRAVEL, wet 

Grey, flne SAND and SILT, trace 
clay, trace shell fragments, trace 
wood fragments, wet 

- .---- _ 

1 

NA 

1 

NA 

0.0 
0.2 

60 

2.0 

NA 

4.0 

40 

6.0 

NA 

6.0 

40 

40 

50 

14.0 

40 15.0 

50 

60 

19.7 
20.0 

Paae 1 of 1 



BORING LOG 13 MW 8 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/07/QO 
DATA COMPLETED: H/07/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 7.00 
PROTECTIVE CASING ELEVATION: 7.80 
WELL ELEVATION: 7.34 
WATER LEVEL: 0.88 (03/21/81) 
DATUM: SUBASE 
WEATHER: 50’ , LIGHT CLOUO COVER 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 
CHECKED BY: ERIK NESS 

SPLIT 
SPOON 
iAMPLE cc 

‘YJH -L BLOWS HNU 
color, SOIL, admixture. moisture, 

PER 8’ (pm) 
other notes, ORIGIN 

I 

i i I 

t 1 11 __l__ 
/ I I 

1 I Grey zone of oil ilke contamination I III1 

1 2 sheil fragments, wet 

Paae 1 of 2 



BORING LOG 13 MW 8 
GROUND ELEVATION: 1.00 
PROTECTIVE CASING ELEVATION: 7.80 
WELL ELEVATION: 7.34 
WATER LEVEL: 0.89 (03/21/01) 
DATUM: SUBASE 
WEATHER: 50’ , LIGHT CLOUD COVER 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 

CHECKED BY: ERIK NESS 

PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1256-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/07/90 
DATA COMPLETED: ll/Ol/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

I WELL 
l&I I SOIL DESCRIPTION I. I 

2 VISIUAL 
IIONTAM. 

2 CONSTRUCTIOK 
--. . . . . .- b 

F 
8 

SPLIT 
SPOON 

ElE BLOWS color, SOIL, admixture, molsture, 
,*a, q lzm *. l / 

AUGER TO 25.0 feet 

Grev. fine SAND and SILT. trace 

. 
. : 

. 
22.05 

5 
m 

i 
cd 

Paae 2 of 2 



BORING LOG 13 MW 9 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/07/QO 
OATA COMPLETED: 11/07/QO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 1.57 
PROTECTIVE CASING ELEVATION: 7.57 
WELL ELEVATION: B.Qi 
WATER LEVEL: 0.76 (03/21/QO 
OATUM: SUBASE 
WEATHER: 50’, PARTLY CLOUOY 
INSPECTOR: ERIK NESS AN0 CURTIS NICHOLS 

CHECKED By: ERIK NESS 

I I I 2 WELL 

? 2- 
2 CONSTRUCTION 

SPLIT 
SPOON 
iAMPLE 

SOIL DESCRIPTION j g &,, 9 , &;I 

HNU 
fnnml 

color, SOIL, admixture, InOlStUre, % 
other notes, ORIGIN 

6-B 
23 
41 

50 

Light brown, flne to medium 
trace gravel, damp 
Wet at 4.0 feet 

NO RECOVERY 1 

Grey. flne SAND, some silt, trace 

12-14 j 9; 1 25 / 17.0 / grave” wet 
. . . . 

I I / 
SAND and SILT, trace 

I 

shell fragments, wet 
15.0 15 

END OF BORING A I 2U.U feet 

Paae 1 of 1 



BORING LOG 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
OATE STARTED: H/OS/Q0 
DATA COMPLETED: W/08/80 
ORILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
ORILLER: TOM BROWN 
ORILLING METHOO: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

13 MW 10 
GROUND ELEVATION: 0.73 
PROTECTIVE CASING ELEVATION: 0.73 
WELL ELEVATION: 0.44 
WATER LEVEL: 2.17 (03/2l/Ql) 
DATUM: SUBASE 
WEATHER: 40’, PARTLY CLOUDY. WINDY 
INSPECTOR: CURTIS NICHOLS ERIK NESS 
CHECKED BY: ERIK NESS 

2 WELL 
I+ SOIL DESCRIPTION 

2 VISIUAL 
y CONTAM. 

y >- 
: 

2 CONSTRUCTION 

!3 
SPLIT I 
SPOON 

2 k 
wzz> .- 

z & 
x E 

E!!ip:HE 

t; 

BLOWS Y!, 
color, SOIL, admixture, moisture. k2 

agld& .z 
oc-XW-J cf 
=moYx r -1 % 

other notes, ORIGIN 

I ’ Auger to 8.0 feet to avoid driving 
I split spoon through utility lines. 

2-4 
1 AUGER 

IT Light brown, fine to medium SAND, 
RR some gravel, damp I I 

I 10 I 15.0 I feet I -i 

14-16 
I I 

19 12 
13 20 

32 11 
18-18 Q Q 

AILANIIU Paaeloft 



BORING LOG 13 MW 11 
PROJECT: IR STUDY NSG - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/08/90 
DATA COMPLETED: ll/OS/GO 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM GROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 8.23 
PROTECTIVE CASING ELEVATION: 8.23 
WELL ELEVATION: 7.83 
WATER LEVEL: 2.13 (03/21/Ql) 
DATUM: SUBASE 
WEATHER: 45’, CLEAR SKIES, WINDY 
INSPECTOR: ERIK NESS AND ROBERT PRENTISS 

CHECKED By: ERIK NESS 

SPLIT 
SPOON 
AMPLE 

‘:%” 
aLows 
PER 8’ 

1.5 27 
o-2 1 17 12 

2-4 
11 10 
12 10 

/ 

43 
12-14 4 2 

18-20 
11 14 
18 14 

80 5.0 

50 12.0 

11.0 

0.0 

0 NA 

25 5.0 

0 

50 

100 

NA 

5.0 

4.0 

3.0 100 

HNU 
‘bpml 

SOIL DESCRIPTION 

color, SOIL, admixture, molsture, 
other notes, ORIGIN 

-.. 

Brown, fine to coarse SAND and 
GRAVEL, trace cobbles, trace silt, 

%%g to grey and wet at 8.0 feet. 

NO RECOVERY 

Grey, medium to coarse SAND, wet 

NO RECOVERY 

Grey, medlum to coarse SAND, wet 

END OF BORING AT 20.0 feet 

2 
4 

z 
4 
13 

- 

0. 

VISIUAL 
CONTAM. 

- 

NA 

Paae 1 of 1 

50 

6a 

.- 

.- 

,z 

.- 

.- 

1si . 
. 

. 

: 
. 

. . 
. . 
. . 

. 
. . 
. . 



BORING LOG 13 MW 12 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1268-10 
LOCATION: LOWER BASE 
DATE STARTED: ll/OG/90 
DATA COMPLETED: H/00/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
DRILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 9.55 
PROTECTIVE CASING ELEVATION: 9.56 
WELL ELEVATION: 8.21 
WATER LEVEL: 2.92 (03/21/911 
DATUM: SUGASE 
WEATHER: 46’, CLEAR SKIES, WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 
CHECKED BY: ERIK NESS 

o-2 
AUGER 

43 

SOIL DESCRIPTION c: 
E 
z 

color, SOIL, admlxture, moisture, 4 

other notes, ORIGIN 
n 

Light brown, fine to coarse SAND 

Light’brown, fine to medlum SAND 
I 

2-4 1 ;; ;; / 50 1 20.0 1 arid GRAVEL, damp 

0 1 I NA 

5 32.0 

12-14 ‘OH ‘OH I 100 
32 

I I 

15.0 

NO RECOVERY 

rav& some silt diesel odbr wet at 
c:.9’ 

Grey. fine to medium SAND and 
GRAVEL, some silt, wet 

NO RECOVERY 

Grey; flne to medlum SAND and 
GRAVEL, some silt, wet 

Grey, fine SAND and SILT, trace 
wood fragments, trace gravel, wet 

END OF BORING AT 20.0 feet 

NA NA 

- i 

- -- .- . 
. - . - . -. .- - . 

.~ 

VY 

.. z - . . - .- - . - . - . . . . 

_. 

. . . . 
. :. 
. . 
. . . 

. :. 
. . 
. . . . 

. :. 
. . 
. . 

Paaeiof t 



BORING LOG 13 MW 13 
PROJECT: IR STUOY NSB - NLON 
PROJECT NO: 1258-10 
LOCATION: LOWER BASE 
DATE STARTED: 11/13/80 
DATA COMPLETED: 11/D/00 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 
ORILLING METHOa HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 0.84 
PROTECTIVE CASING ELEVATION: 8.94 
WELL ELEVATION: 8.50 
WATER LEVEL: 3.03 (03/21/811 
DATUM: SUBASE 
WEATHER: 40’, CLEAR SKIES, WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 
CHECKED BY: ERIK NESS 

WELL 
CONSTRUCT 

I 

IZI I SOIL DESCRIPTION 
I Y 1 I = 

SPLIT “5 
SPOON 
iAMPLE z 
-^--. . aLows HNU 

color, SOIL, admlxture. moisture, 
DC:D Pl other notes, ORIGIN JtrlH 

(ftl TLrlV , 

1 

1 

NA NA 

‘0: ..o: -< : :b:..h’ 

. . 
. . 

. .’ 
, . 

40 . . . . 
. . 

1 
:::: . . . . 

40 ::::::: 
j I . . . . . . . . 

,:o, $.t 
0 -. $J 

,:o. 0:’ 

0.0 
0.5 

O-2 I AUGER j 40 1 0.2 j 
Dark brown, fine to medlum SAND 

77 and GRAVEL. some cobble% damp 
I 

4.0 

6.0 

NO RECOVERY 

4-8 
88 
81 

Dark brown, fine to medium SAND, 
I 17R I I I Some gravel, some cobbles, Wet / at 

40 1 0.5 8.0 feet 

8-10 

10.0 

-! 

Fo;; 
. 

Fe; SAND, trace silt, trace 14.0 

18.0 

END OF BORING AT 20.0 feet 

jl I I I i ! 
I i 

20.0 

Paae 1 of 1 



BORING LOG 13 MW 14 
PROJECT: IR STUDY NSG - NLON 
PROJECT NO: 1258-10 

LOCATION: LOWEFI BASE 

DATE STARTED: 11A3/00 
DATA COMPLETED: 11/13/00 

DRILLING CONTRACTOR EMPIRE SOILS INVESTIGATIONS, INC. 

CRILLER: TOM GROWN 
DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 8.48 

PROTECTIVE CASING ELEVATION: 8.48 

WELL ELEVATION: 7.90 

WATER LEVEL: 0.45 (03/Z/911 

DATUM: SUBASE 

WEATHER: 46’. CLEAR SKIES, WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 

CHECKED By: ERIK NESS 

2 WELL 

z SOIL DESCRIPTION ? yxu~~ 
L 

y > 

23 
Fi 

';z CONSTRUCTION 
Y 

SPLIT 
SPOON :: 

E 
z 

d 

4 
F 

El 

;AMPLE 2; 4 

35!TH aLows HNU color, SOIL, admlxture. molsture. 0 0 
ncn 01 ,---I other notes, ORIGIN 

I 
o-2 / 

AUGER j 
17 18 

50 / 

ASPHALT AND CONCRETE 

0.0 
Dark brown, fine to medium SAND 
and GRAVEL. trace cobbles, damp 
wet at 8.0 feet. 

,(,-I2 1 ,“,ys --I 0 / ),A 1 No RECoVERY 

14-18 
I I 

13 15 
15 10 

/ i Grey, fine SAND and SILT. trace 
shell fragments, trace wood, oil 

wla / :z ;t / 50 / 70.0 1 sheen at top spoon, wet 

I I 

Grey, fine SAND, trace slit, wet 1 
so 30.0 

j END OF GORING AT 20.0 feet 
. 20 

raae 1 ot 1 



BORING LOG 13 MW 15 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258~!O 
LOCATION: LOWER BASE 
DATE STARTED: 11/12/90 
DATA COMPLETED: 11/12/80 
DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
IJRILLER: TOM BROWN 
DRILLING METHOO: HOLLOW STEM AUGER 
SAMPLING METHOD: SPLIT SPOON 

GROUNO ELEVATION: 7.70 
PROTECTIVE CASING ELEVATION: 7.70 
WELL ELEVATION: 7.25 
WATER LEVEL: 0.30 (03/21/91) 
DATUM: SUBASE 
WEATHER: 45’. CLEAR SKIES, WINOY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 
CHECKED BY: ERIK NESS 

c; 

I 
I i 

II 

color, SOIL, admlxture. mOlstUre. 
other notes. ORIGIN 

i I I Light brown, medium to coarse SAND 
AE and GRAVEL. wet at 8.0 feet I II 

- I Grading to dark brown stain I I 

18-B 
t WOH 

I I 
11 

0 / NA 

Grey, fine SAND and SILT, trace 
shell fragments, trace wood 
fragments, wet 

NORECOVERY 

END OF BORING AT 20.0 feet 

i Paae 1 of 1 



BORING LOG 13 MW 16 
PROJECT: IR STUDY NSB - NLON 
PROJECT NO: 1258-10 

LOCATION: LOWER BASE 
DATE STARTED: 11/!2/90 
DATA COMPLETED: H/12/90 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

ORILLER: TOM GROWN 

ORILLING METHOD: HOLLOW STEM AUGER 
SAMPLING METHOO: SPLIT SPOON 

GROUND ELEVATION: 7.64 

PROTECTIVE CASING ELEVATION: 7.64 

WELL ELEVATION: 7.30 

WATER LEVEL: 0.33 (03/21/81) 

DATUM: SUGASE 
WEATHER: 45’, CLEAR SKIES, VERY WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 

CHECKED BY: ERIK NESS 

SPLIT 
SPOON 
SAMPLE 

%” xw: I 

o-2 

2-4 

4-6 

8-8 

B-10 

12-14 

18-20 

1 

1 1 

12 
12 

32 
22 

12 
33 

43 
9 11 

21 
21 

11 
11 

11 
11 

1 WOH 
1 WOH 

11 
11 

NA NA NA VP 

NA NA 

Brown, fine to medium SAND trace 
gravel, damp 
Wet at 8.0 feet NA NP 

NA NA NA NP 

NA NA NA NP 

Brown, coarse SAND and GRAVEL, 
stained, wet 

NA NA NA NP 

NA NA NA NP 

NA NA 

Grey, fine SAND and SILT, trace 
shell fragments, trace wood 
fragments, wet NA NP 

100 

100 

100 

5.0 

5.0 

7.0 

HNU 
kwnl 

SOIL DESCRIPTION 

color, SOIL, admixture. moisture, 
other notes, ORIGIN 

Brown, fine to medium GRAVEL, damp 

END OF GORING AT 20.0 feet 

- 

ijn 

- 

Paae 1 of 

- 

ji 

:i 

- 

WELL 3 
; s 

2 CONSTRUCTION 

: s !5 
8 
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z 

: z; i2 i ) 



BORING LOG 13 MW 17 
PROJECT: IA STUDY NSB - NLON 
PROJECT NO: 1258-10 

LOCATION: LOWER BASE 

DATE STARTED: 11/12/90 
DATA COMPLETED: 11/12/80 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 

DRILLER: TOM BROWN 

DRILLING METHOD: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 7.71 

PROTECTIVE CASING ELEVATION: 1.71 
WELL ELEVATION: 7.41 

WATER LEVEL: 0.80 (03/21/Ql) 
DATUM: SUBASE 

WEATHER: 45’) CLEAR SKIES, WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 

CHECKED BY: ERIK NESS 

WELL 

> 
E 

SOIL DESCRIPTION 2 VISIUAL 
k CONTAM. 

i L 
a g 

2 CONSTRUCTION 
Y 

SPLIT xg f 0' 

SPOON 
ii 

z 2 
E 

EEii 
%oRWBs 

HNU 
color, SOIL, admlxture, molsture, B s % 

(ftl I bpm) 
other notes,ORIGIN 

o-2 
2 

23 

2-4 
33 
45 

4-6 
44 
87 

10-12 ' 3 4 
68 

18-18 50 

18-20 
21 
23 4-i 

0 

0.2 

12.0 

13.0 

12.0 

13.5 

12.0 

Light brown, fine to medium SAND. 
some grave!. damp, 

Light brown,flne to medium SAND 
and GRAVEL,aamp 
Wet at&O feet. 

Grown,medlum to coarse SAND and 
GRAVEL, wet 

Grey,Rne to medium SAND and 
GRAVEL.wet 

13.0 

NORECOVERY 

NA 

AUGER TO 30.0 feet 

' .I 

NA NA 

f i 
/ I - 

18.0 

Paae 1 ot 2 
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BORING LOG 13 MW17 
PROJECT: IR STUDY NSB - NLON 
CAOJECT NO: 1258-10 

LOCATION: LOWER BASE 

DATE STARTEO: 11/12/80 
DATA COMPLETED: li/lZ/QO 

DRILLING CONTRACTOR: EMPIRE SOILS INVESTIGATIONS, INC. 
DRILLER: TOM BROWN 

DRILLING METHOO: HOLLOW STEM AUGER 

SAMPLING METHOD: SPLIT SPOON 

GROUND ELEVATION: 7.71 

PROTECTIVE CASING ELEVATION: 7.71 

WELL ELEVATION: 7.47 

WATER LEVEL: 0.80 (OJ/Pt/Ql) 

DATUM: SUBASE 

WEATHER: 45’) CLEAR SKIES, WINDY 
INSPECTOR: ERIK NESS AND CURTIS NICHOLS 

CHECKED BY: ERIK NESS 

. . 
cn WELL 

2 SOIL DESCRIPTION 2 

a-3 
Y . 

CONTAM. VISIUAL ;; 5 2 CONSTRUCTION 

SPLIT 
5: z 

z 

$I 

s 
k! 

SPOON 
P E 

iAMPLE Ei 5 i% 

3:r$H gi;l”B” 
HNU 

color, SOIL, admixture, moisture, % Q 
I 

born) 
other notes, ORIGIN 

21- 

28- 

30-32 
55 
5 5 

Grey. fine to medium SAND, trace 
gravel, wet 

100 15.0 31- 

AUGER TO 35.0 feet 

END OF BORING AT 35.0 feet 

38- 

Paae 2 of 2 
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SLUG TEST METHOD FOR UNCONFINEDAQUIFERS* 

REFERENCE: Bouwer, H. and R.C. Rice, 1976. A slug test method for determining 
hydraulic conductivity of unconfined aquifers with completely or partially 
penetrating wells, Water Resources Research, vol. 12, no. 3, pp. 423-428. 

ASSUMl’TIONS: . aquifer is unconfined 
* no delayed yield in the aquifer 
. aquifer has infinite area1 extent 
. aquifer is homogeneous and isotropic 
. flow velocity is proportional to the tangent of the hydraulic gradient 
. flow is horizontal and uniform in a vertical section through the axis 

of the well 
. diameter of the well is small so that well storage can be neglected. 

SOLUTION: 

In h, - In h, = 2KLt 

r$ In ( r,/r,) 

where: 

tie= initial drawdown in well due to instantaneous removal of water from well p-1 

ht = drawdown in well at time t [L] 

K= hydraulic conductivity [ut] 

L= length of well screen (including gravel pack) &] 

rc = radius of well casing j&] 

A+B In [ (D-H) /zr~] I -I L/rw 
if D+H 

ln(+,/r,) = c 
I 

-1 

+ L/rw 
ifD=H 

A, Band C = dimensionless coefficients that are a function of IJrw and are determined 
from tables provided in Bouwer and Rice (1976). 
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SLUG TEST METHOD FOR UNCONFINEDAQUIFERS 
(continued) 

re = equivalent radius over which head loss occurs [L] 

rw = radius of well (including gravel pack) &] 

H= static height of water in well F] 

D= saturated thickness of aquifer 

DEFINITION OF TERMS: 

land surface 1 
2% 

water table 
F . . . . . . . 

ia 
.: ..I : ::. .. 

v- 
,:.:::.i, : 
p:::.:., 

. . . . 
I 

: .: . . 1 :: : : 
;. :_ ,.:.. . 

H :::I’F:i’-‘j ‘.’ 1 D 
,.::ij.; 

.;.. :: [$g.;,: .‘ 
:...l & :::;.::: j i. 
,. . ,..l t (::i.:.. .:: : 
.,... . . +:-;I . . . '. : ;: :.;; ) . ..'. L -"":' 

}'iii:;i<,::. I::{:; .?. .: .,-t ,J:$? j.:: j:.: ,:: .' : :::: 1 t3;i:' i: . . . ., .;,isiii:.g; ,.+: ‘: ::.: :: .,,_. -4 
IMPERMEABLE BASE 

* This description of the Bouwer and Rice Method was extracted from Geraghty and Miller’s 
Aqtesoiv User Manual (Duffield and Rumbaugh, III, 1989). 



VARIABLES USED TO ESTIMATE 
HYDRAULIC CONDUCTIVITY AND TFtANSMISSMTY 

Variables Measured in Feet 
/ I , 

All variables are defied on a preceeding page discussing the Bouwer and Rice Method. 
* - rc value adjusted according to the following equation: 

rc = [rz + n(r,” - r,2)]ln 
n = porosity 

because the water level was within the screened interval during the slug displacement test. 

* * - 6MW2 was analyzed using Cooper and Jacob (1946). 

Remarks 1 

Bedrock I 

Overburden I 

Overburden 
Overburden 
Bedrock 
Bedrock 
. . 0:: ..: .,,:.: ,.: : :. :: : :.. . . . . . . . . :. . . .$’ :. > :. : ) .:... I.: ::.:...: . . . . ...::.:‘.:::::::: ,.,.: ..:.... . . . :.. ,., .,: .: :.: -: ii::.:;. ..:.,.:.:. :).::.:::~:..: 
Overburden 
. ..>.-. .:. ::.; .:, . . . . . . .: ,. : ,,:,. pi;’ /-:::::: ::j . . . ,,,., ,.. .; ;::;;::;:;:;: +;a:-: .‘.:..‘...‘~ ,.::. 
Overburden 
Bedrock 
Bedrock 
.: . . . ..’ .:.. :::.: :. ..:.:::..: ..,:: .))j . . .; .:. .;;.“. 
Overburden 
Overburden 

Overburden 



UNSTEADY FLOW TO A WELL 
IN A CONFINED AQUIFER 

MODIFIED METHOD 

REFERENCE: Cooper, H.H. and C.E. Jacob, 1946. A generalized graphical method for 
evaluating formation constants and summarizing well field history, Am. 
Geophys. Union Trans., vol. 27, pp. 526-534. 

ASSUMPTIONS: . aquifer has infinite area1 extent 
. aquifer is homogeneous, isotropic, and of uniform thickness 
. aquifer water table surface is initially horizontal 
. pumping rate is constant 
. pumping well is fully penetrating 
. aquifer is confined - can be used for unconfined aquifers if drawdown is 

small so that flow to pumping well is horizontal and water is released 
instantaneously from storage with decline of hydraulic head 

. flow is unsteady 

. diameter of pumping well is very small so that storage in the well can be 
neglected 

. values of u are small (i.e., r is small and t is large) 

SOLUTION: 

The Cooper-Jacob method is a modification of the Theis (1935) method for confined 
aquifers. 

s = Q / (4 T -I’) w(u) 

where: S = drawdown [L 
Q= discharge [L /t 5 

T = Transmissivity [L /t] !i! 

ww = well function 

If a graph is made where drawdown is plotted on the y-axis (linear) and.time is plotted on 
the x-axis (logarithmic), and a best-fit straight line is fitted to the data points, transmissivity 
can be calculated by the following equation: 

T= - 2640 
As 

where: T= transmissivity fgpd/ft] 
Q= discharge (gpm) 
As = change in drawdown over one log cycle 



REFERENCE: 

ASSUMPTIONS: 

SOLUTION: 

SLUG TEST FOR CONFINED AQUIFERS * 

Cooper, H. H., J. D. Bredehoeft, and S. S. Papadopufos, response of 
a finite-diameter well to an instantaneous charge of water, 
Water Resources Research, vol. 3, no. 1, pp. 263-269. 

aquifer has infinite areal extent 
aquifer is homogeneous, isotropic, and of uniform thickness 
aquifer potentiometric surface is initiaily horizontal 
a volume of water, V, is injected into or discharged from the well 
instantaneously 
pumping well is fuily penetrating 
fiow to pumping well is horizontal 
aquifer is confined 
flow is unsteady 
water is released instantaneously from storage with decline of hydraulic 

head 
diameter of pumping we1 is very small so that storage in the well can 

be neglected 

Integral. solution for dimensionless drawdown in well: 

ce 

H/H0 = $- 
e-Bu’la 

u - {[u3,(u)-2aJ,(u)]2 + [UY,-2&(U)lZ~ d” 

Laplace solution for response in well= 

fi= rw S Ho ISW 
T q [rws id(w) + h WwqN 

9 = (PS/T? 

P = Laplace transform variable 

where: 

H= head in well at time t [L] 

Hg= initial head in well we11 due to slug injection or extraction [L] 

a= r,‘S/r,’ [dimensionless] 
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Slug Extraction Well 7-MW- 1 

-I .E-W3 1 .E-COZ 

Time (min) 



t--T. 

! 
\ I 

P- 

C. 

*. , 

f 
+3 3 u 
15 

0 

Slug Extraction Well 7-+MW-2 

1 0. 
11111111[11111~~~~~~~~~~~~~~ ,l,l[[,l, ,I,,,,,,L 

K = O,co4513 ft/min = 6.5 ft/day 

- y 0=0.4506 ft 

1 

-. 

cl cl cl 0 13 

00 [I n cl 

1 .E-OZ IIIII lflllllll ,,I,,],,, ,,,,,1,1,~11,,,1,,, 

..- 0. 5.2 10.4 15.6 2 0. 8 2 6. 

:: .: ./_ -. .- 

Time (min) 



Goss COVE LANDFILL 
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1 0. 

Slug Extraction Well 8-MW- IS 

K =O. I973 ft/min 

yO= 1. 237 ft 

= 284 ft/day 

1 .EUX! 

Time (min) 



[- 

I:- 

0 -. 
u 
3 / 
u 

‘-... a’ 
L. 

@=, 

. I 

I 0. 

I I 

0.1 

1 .E-UZ LI y L.1 u u u ” 

0. 2.4 4 .8 7.2 9.6 1 2. 

Slug Extraction Well 8-MW-3S 

P ’ 1 1 1 J ’ I ’ 1 1 ’ 1 1 1 1 I I I 1 I I I I I I I I I 1 I I I I I I I I I 1 I I I I I I I I 1-J 

K = 0. I@31 ft/min = 270.9 ft/day 

YO = 1. 287 ft 

R. 

Time (min) 
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Slug Extraction Well 8-MW-4S 

1 
I . 

lllIIlll 111111111~111111111 Illllllll~lllllllf 

F K = 0.03703 

t 
YO = 0.4328 

ft/min = 53 ft/day 

ft 

1 . E-GX- ’ ’ ’ ’ ’ ’ ’ ’ ’ llllllll lllIIIlII IlllI1l11 IlilIIII 

0.6 

Time (min) 
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! ” Slug Extraction Well ZW-MW-3S 

I- I 0. 
llll1llI 1llllllll 1llllllll lllllllll IIIIIIIlL 

I 

_ . - K =0.013%15 ft/min = 5.2 ft/day 
I(p 

, - 

r”n ‘> 

s 
1. 

t yo=1.491 

a 

ft 

.-’ 

0 

0 

0 

0 0 
Cl a 

V-R’ 1 *E-C02 IIII ~IIIIII~IIIII~IIIIII~IIIII~~I~I~I~UI~I~~ 

0. 2. 4. 6. 8. I 0. 

Time (min) 
-1 



Slug Extraction Well 2W-M’#--5S 

1 0. r 
lllllliplllllllipl11lll1l~l~l~ll~ll llIilII[L 

- K = 7.875.X-004- ft/min = 1.1 ft/day 

- y 0 = I.557 

I . 

0. 3.2 6 .4 9 .6 1 2.8 I 6. 

Time (min) 



I . 

0.9 

0.7 

>o .5 
-I- 

O .4 

0.3 

0.2 

0 . 1 

0 . 

1 . E-m2 0 , 1 I . I 0. 

Time (min) 



Slua Extraction Well ZW-MW-SD 

= 0. 003247 ft2/min 

= 4.7 ft2/day 

0 . I I111111 I 1111111 I 1111111/ I I I I1111 I I t I1111 

1 .E-OCB 1 eE-002 0.1 1 . 1 0. loo. 1 ax. 

Time (min) 
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0.9 

0.8 

0.4 
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0.2 

0.1 

0 . 

1 

Slug Extraction Well 2W-MW-6 

‘\ cl a 

E-GO2 0 . 1 1 . I 0. 1 co. 

Time (min) 



1 . 

0.9 

0 .8 

0.7 

0.6 

22 
‘LO .5 
I 

0.4 

0.3 

0.2 

0.1 

0 I 

1 . 

Slug Extraction Well 2L-MW-70 

- I I I1111 I I I I I lllll I I I lllll 

T = 0. CM-828 ft L/min 

E-003 l.E-002 0.1 1 . 1 0. 1 cu. 

Time (min) 



s lug Extraction Well 2D-MW- IOD 

0 .8 

0 .6 

2 

> 0.5 E 

.o .3 

0.2 

0 . 1 

i 
0 . 

1 <E-O02 0 . 1 1 . I 0. 1 00. 

Time (min) 



0.8 

f 
0.7 

0.6 

Slug Extraction Well 2L-MW- 18D 

1 . 

0 .9 

l.E-mZ 0 . 1 I . I 0. 1 

Time (min) 



Slug Extraction Well 3-MW- 12s 

.._ 
; : 

,..- 
.s-. 

:.., 
. 

‘- .I 

1 0. 

- K = 7.8131E-w4 ft/mtn = 1.1 ft/day 
1 

1 . 
h 
c - 

0.1 

1 . E-002 
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APPENDIX C 

1.0 OUALITY ASSURANCE/OUALITY CONTROL (OA/OC) REPORT 

This report provides a summary of the QA/QC procedures carried out as part of this 
project. 

This project was conducted in accordance with the approved Quality Assurance/Quality 
Control and Data Management Plan and Field Sampling Plan dated April 1989. The QA/QC plan 
was developed based on guidance provided in Sample and Chemical AnaZysis Quality Assurance 
Requirements for the Navy Installation Restoration Program, NEESA 20.2-047B. The program 
implemented at the Subase was performed under NEESA Level C Guidelines. This is equivalent 
to Data Quality Objective (DQO) Level 3 as defined by the USEPA. The major differences 
between Navy Level C and Navy Level D (DQO Level 4) occur in the analytical procedures used 
and validation of data. Level C allows for the use of EPA approved analytical methods whereas 
Level D requires the use of CLP procedures only. However, CLP analytical procedures were used 
for this project. Level C involves data review as described in Section 1.3 of this appendix, in 
contrast to the CLP validation required for Level D. 

This report provides a discussion of field QC samples, field audits, data validation and data 
quality objectives. 

1.1 Field Oualits Control (OC) Samples 

The QA/QC plan called for the collection of field duplicates, referee duplicates, trip blanks, 
field blanks, and equipment rinsates. Matrix spike and matrix spike duplicates were also analyzed 
as a part of laboratory QA/QC. Quality control samples specified frequencies to be collected, and 
actual sample quantity collected as part of this project are summarized in Table C-l. 

The referee duplicates were collected by Alliance Technologies, an EPA oversight 
contractor. To date final results of the referee duplicate analyses have not been received, however, 
the USEPA has indicated that preliminary results indicate the precision of the analytical results is 
acceptable. The trip blanks contained deionized laboratory water which originate at the laboratory, 
stay with the samples, and are sent back to the laboratory. The equipment rinsates consisted of 
distilled water utilized as a final rinse during equipment decontamination procedures. The field 
blanks were samples of driller’s water, and water used for equipment decontamination. 

A small number of trip blanks contained low levels of volatile organics, but neither trip nor 
field blanks demonstrated any significant problems. Equipment rinsates were found to contain 
elevated levels of metals in the beginning of the sampling program. It was determined that the use 
of ten percent (10%) nitric acid solution as a decon fluid on the driller’s split spoons may have been 
causing leaching of metals into the rinsates. This procedure was modified to use 1% nitric acid 
solution and the levels of metals in the rinsates did diminish. The equipment rinsates caused the 
estimation of some inorganic data, as is discussed in Section 1.3.2. 

Matrix spikes and matrix spike duplicates were run for volatiles, semi-volatiles, and 
pesticides/PCBs at a frequency of 1 in 20 samples of similar matrix or one per batch of samples sent 
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TABLE C-l 
SUMMARY OF QA/QC SAMPLES 

SAMPLE TYPE SPECIFIED FREQUENCY SPECIFIED SAMPLE 
QUANTITY 

Field Duplicates 10% per matrix 32 

Referee Duplicates As determined by USEPA --- 

Equipment Rinsates Collect one per day, analyze every other day. Analyze remaining 
samples if pertinent analytes are found in the rinsates. 73 

Trip Blanks One per cooler containing VOC samples. 47 

Held Blanks One per source of decon and drilling water. 3 

1. Matrix spikes and matrix spike duplicates were perfotmed at a frequency of 5% per matrix for organic analyses. 
2. Matrix spikes and duplicates were performed at a frequency of 5% per matrix for inorganic analyses. 

ACTUAL SAMPLE 
QUANTITY 

36 

10 

73 

47 

4 



- 
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to the laboratory, whichever was greater. For metals analysis, a duplicate and a matrix spike were 
run for every 20 samples of similar matrix, or one per batch of samples. Matrix spike recoveries 
were generally acceptable although small amounts of data were estimated or rejected based on poor 
matrix spike recoveries. See Section 1.3 for further discussion. 

1.2 Field Audits 

Several audits were performed by Atlantic’s QA coordinator to ensure that the field work 
was conducted according to the procedures contained in the Field Sampling Plan. Field audits 
and/or inspections were performed on the following days: 

DATE TYPE OF SAMPLING OBSERVED 

August 30,199O Subsurface Soils 
November 13, 1990 Subsurface Soils 
January 15, 1991 Ground Water 

The field audits indicated general compliance with the required sampling procedures; several 
minor deviations of the procedures were noted and corrected. 

USEPA oversight was provided by Alliance Technologies, Inc. 

13 Data Validation 

A checklist (included as an attachment to this appendix) was developed to facilitate the 
review of analytical data generated under Navy Level C requirements (DQO Level 4). The 
checklist incorporated the provisions for validation presented in the NEESA document entitled 
Sampling and Chemical Analysis Quality Assurance Requirements for the Navy Installation Restoration 
Program, NEESA 20.2~047B. The criteria presented in the checklist to evaluate sample and quality 
control results are based on the analytical requirements and validation guidelines defined in NEESA 
20.2-047B. 

Data validation involved the checking of laboratory generated forms for sample quality 
control, standards results, and assignment of the data qualifiers if appropriate. 

The checklist provides summary pages for listing estimated and rejected data results upon 
completion of the validation process. The resulting data qualifiers were transcribed onto the 
laboratory data result forms and subsequently added to any data tables generated. A summary of 
the data qualifiers are provided on Table C-2. 

- 

It is important to note that there are a variety of reasons for estimating or rejecting data. 
Reasons for qualification of data are discussed in further detail in the subsequent sections. The 
completed data review checklists provide validation information pertaining to any specific samples. 

13.1 Estimation of Laboratow Data (Organicsl 

The highest percentage of organic data estimation was based upon results of method blanks, 
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TABLE C-2 
LABORATORY ANALYTICAL DATA QUALIFIERS 

Organic Data Qualifier Flags 

ND None detected. 

J The “J” flag indicates an estimated value due to validation requirements or when the data 
indicates the presence of a compound that meets identification criteria, but the 
quantitated value is less than the CRQL. 

B The “B” flag indicates that the analyte was found in the associated blank as welI as in the 
sample. 

D The “D” flag indicates that the sample was diluted due to high concentrations. 

E The “E” flag indicates compound concentrations that exceed the cahbration range of the 
CC/MS instrument. 

X or Y The “X” or ‘3’” flag indicates that the compound values have been edited on a laboratory 
data system. 

R The “R” flag indicates that the result is rejected based on validation guidelines. 

Inorganic Data Qualifier Flags 

ND None detected. 

J The “J” flag indicates an estimated value due to laboratory or data validation 
requirements. 

B The “B” flag indicates that the reported value is less than the CRDL, but greater than the 
IDL (Instrument Detection Limit). 

R The “R” flag indicates that the result is rejected based on validation guidelines. 
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equipment rinsates and trip blanks. The finding of organics in any of these blanks affects the 
sample results by allowing the reviewer to raise the detection limits of these analytes in associated 
samples (see Section B.7 of the Data Review Checklist). Other reasons for estimating relatively 
small amounts of organic data included the following: 

. exceeded holding times; 

. poor duplicate reproducability; 

. matrix spike recoveries exceeding limits; 

. surrogate recoveries exceeding limits; 

. internal standards exceeding limits; 

. pesticides calibration check compounds and continuing calibration check compounds 
outside of limits; and 

. pesticides DDT and endrin allowable percent breakdown exceeded. 

Several groups of samples were resampled due to grossly exceeded holding times. One 
batch of pesticide samples was estimated rather than rejected based on exceeding holding times. 
These samples included: 2WTB6(0-2), 2WTB6(4-6), 2WTB4(0-2), 2WTB1(8-lo), 2WTBl (lo-12), 
2WTB1(15-17), and 2WTB1(20-22). ‘III ese were extracted within holding time but were analyzed 
eight to nine days outside holding time. Pesticides tend to exhibit stability once extracted into 
solvent. Since these samples were extracted within holding times, it was decided to estimate the 
data results rather than reject them. Data from other samples in the vicinity was evaluated before 
making this decision, and the results compared favorably. 

13.2 Estimation of Laboratorv Data (Inoreanicsl 

The two main causes of estimated inorganic data were the presence of analytes in method 
and equipment blanks, and matrix spike recoveries outside of acceptable limits. These two factors 
accounted for the estimation of a significant amount of inorganic data. A small amount of 
inorganic data was also estimated based on poor laboratory and field duplicate reproducability. 

1.33 Rekction of Laboratorv Data (Organicsl 

Very few samples were rejected for organic parameters. One sample, 15TB3(4-8) pesticides 
was rejected due to holding times being grossly exceeded. Two samples, 8MW2(10-12) and 8TB3 
(lo-12), had positive pesticides rejected due to the lack of confirmatory runs. A few analytes were 
rejected due to the following problems: 

. matrix spike recoveries c 10%; 

. surrogate recoveries c 10%; and 

. pesticides DDT and endrin exceeding allowable percent breakdown. 

13.4 Rejection of Laboratorv Data (InorPanicsl 

A small amount of none detected inorganic results were rejected as a result of matrix spike 
recoveries < 30%. 

Due to the large number of samples analyzed in this investigation, the preceding sections 
discussing estimation and rejection of data are of a general scope. Only major sources of data 



qualification and notable individual samples were discussed. The reasons for qualifying all 
individual samples are noted on the completed data review checklists. 

1.4 Data Oualitv Objectives 

- 

- 

Data validation was used to evaluate whether the data quality objectives (DQO) for all 
measurements (field and laboratory) had been reached. The DQOs include considerations of 
precision, accuracy, and completeness as summarized in the following paragraphs. 

Precision is a test of the repeatability of a measurement. Precision is evaluated directly by 
recording and comparing multiple measurements of the same parameter on the same sample under 
the same conditions. These samples can take the form of laboratory or field duplicates. Precision 
is considered acceptable if the relative percent difference (RPD) between two samples is within 2 
20 percent. The RPD is calculated as: 

RPD= v1-v2 xl00 

( 2 
vl+vz) 

Where V,V, = two values obtained by analyzing duplicates. 

Duplicate analysis results were scrutinized as part of the data validation process. RPDs 
were calculated by the laboratory and as part of data validation. Approximately seven percent of 
the analytical results were estimated due to duplicates having RPDs greater than 20 percent. 

Accuraq of analysis was determined by the evaluation of matrix spike samples of known 
quantities. The degree of accuracy and recovery of an analyte expected for the analysis of QA 
samples and spiked samples is dependent upon the matrix, method of analysis, and compound or 
element being determined in the analysis. Unless otherwise specified, the QC objective for accuracy 
is a percent recovery of 75 to 125 percent. 

- 

p\ 

Accuracy calculations, prepared by the laboratory, are provided in the laboratory analytical 
package. Analytes exhibiting values lower or higher than this were estimated in associated samples. 
Samples for inorganic analysis which were not detected and had associated spike recoveries ~30% 
were rejected as part of data validation. Samples for organic analysis which were none detected 
and had spike recoveries ~10% were rejected as part of data validation. 

Comnleteness is a measure of the amount of valid data obtained relative to the total amount 
of data generated. This project’s QC objective for completeness, as a percentage of valid data 
reported, was ~90%. The actual completeness was calculated as follows: 

C-6 



C=lOO$ 

S==% 

where: C = percent completeness 
V = number of judgements deemed valid 
T = total number of analytes measured 

C=lOOx ;;;;; =99% 

Thus the completeness, or percentage of results determined valid, equaled 99%. 

- 

h 

Based upon the performance of both field and laboratory QC samples, the data quality 
objectives for this project were met or exceeded. The data validation process was adequate to 
determine any significant problems with the data generated. Precision, accuracy and completeness 
were all acceptable. 
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Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

Page 1 of 27 
Revision 4 
Date: 6/4/91 

PART A: DATA 8-Y 

Case Nos.: 

Site: 

ORGANICS: 

Date: 

Aqueous Samples: 

Laboratory: 

Reference: 

Reviewer: 

Soil/Sediment Samples: 

QC Samples: 

INORGANICS: 

Date: 

Aqueous Samples: 

Reviewer: 

Soil/Sediment Samples: 

QC Samples: 



Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

A.l.O Data Review Checklist 

A.l.l Does the package contain any 
Volatiles (VOA) data? 

A.1.2 Does the package contain any 
Semivolatiles (ABN) data? 

A.1.3 Does the package contain any 
Pesticides/PCB (PEST) data? 

A.1.4 Does the package contain any 
Metals/Inorganic data? 

A.1.5 Does the package contain any 
non-TCL data? 

A.2.0 Accentabilitv of Data 

Page 2 of 27 
Revision 4 
Date: 6/4/91 

YES NO WA 

A.2.1 

A.2.2 

A.2.3 

A.2.4 

A.2.5 

Are all VOA data results 
acceptable as reported? 

If no, list exceptions in 

L-3 - - 

A.3.0 and A.4.0. 

Are all ABN data results 
acceptable as reported? 

If no, list exceptions in 

L-1 - - 

A.3.0 and A.4.0. 

Are all PEST data results 
acceptable as reported? L-3 - - 

If no, list exceptions in A.3.0 and A.4.0. 

Are all Metals/Inorganic data 
acceptable as reported? L-1 - - 

If no, list exceptions in A-3.0 and A.4.0. 

Are all non-TCL data results 
acceptable as reported? L-3 - - 

If no, list exceptions in A-3.0 and A.4.0. 
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Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

A.3.0 Estimated Data Results 

List estimated data results: 

Samnle Fraction Analvte Value 
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Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

Page 4 of 27 
Revision 4 
Date: 6/4/91 

A.4.0 Rejected Data Results 

List rejected data results: 

Samnle Fraction Analvte Value 



Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

Page 5 of 27 
Revision 4 
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PART B: ORGANIC DATA REVIEW 

B-1.0 Data Comnleteness and Deliverables YES NO N/A’ 

B.l.l Is the Case Narrative present? [-I2 - - 

B.1.2 Is the Chain of Custody present? [ 1 - - 

B-1.3 Are any NEESA deliverables missing 
from the data package? 

RECOMMENDED ACTION: Call laboratory project manager for 
explanation/resubmittal of any missing deliverables. 

B.1.4 Were the missing deliverables 
received? L-1 - - 

B.2.0 Case Narrative 

B.2.1 Does the Case Narrative indicate 
any problems with any of the 
analyses? 

List noted problems here: 

L-3 - 

B.3.0 Holdina Times 

B.3.1 Review COC for sampling date, and 
review Forms I for date of analysis. 
Were any VOA, ABN, or PEST samples 
analyzed outside of holding times? 

c-1 - 

1) Not Applicable 
2) Bracketed column is desired response. Deviation from bracketed 
response requires following Recommended Action. 



Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

B-3.1 Continued . . . 

Page 6 of 27 
Revision 4 
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RECOMMENDED ACTION: If any sample is extracted or 
analyzed outside of holding times, estimate all positive 
detects in the associated samples. If holding times are 
grossly exceeded, the reviewer may choose to reject non- 
detected results. 

List samples (fraction) 
times, 

analyzed outside of holding 
and action taken: 

B.3.2 Review Forms I for dates of 
extraction. Were any ABN or 
PEST samples extracted outside 
of holding times? 1-l - 

List samples (fraction) 
times, 

extracted outside of holding 
and action taken: 

B.3.3 If any samples were reanalyzed 
outside of holding times, 
are both the original and 
the reanalyzed runs reported? 

B.3.4 Review COC for shipping 
date. Were samples shipped 
within 24 hours of collection? 

B.4.0 Surroaate Recoveries 

B.4.1 Review Forms II. Are any 
surrogate recoveries for any 
VOA or PEST samples or blanks 
outside of QC limits? 

If yes, were samples reanalyzed? 

RECOMMENDED ACTION refers to the data - . 

1-l - 

qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

B.4.1 Continued . . . 

Page 7 of 27 
Revision 4 
Date: 6/4/91 

Reanalysis okay? c-1 - - 

RECOMMENDED ACTION: For VOA samples estimate positive 
results within that region of the chromatogram in the 
associated samples. (No action for PEST samples). 

List associated samples (compounds) and action taken: 

B.4.2 Are any surrogate recoveries 
in any ABN blank outside of 
QC limits? r-3 - 

If yes, was blank reanalyzed? [ 1 - - 

Reanalysis okay? L-1 - 

RECOMMENDED ACTION: Estimate all positive results in all 
associated samples. 

List associated samples (compounds) and action taken: 

- 

B.4.3 Are any two surrogates in 
either the acid or the base/ 
neutral fraction of any ABN 
sample outside of QC limits? - c-3 - 

If yes, were samples reanalyzed?[ ] - - 

Reanalysis okay? r-1 - - 

RECOMMENDED ACTION: Estimate positive results within 
that region of the chromatogram in associated samples. 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 



h 

rl* 

3 

3 

_.. 
par 

3 

Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

Page 8 of 27 
Revision 4 
Date: 6/4/91 

B.4.3 Continued . . . 

List associated samples (compounds) and action taken: 

B.4.4 Are any surrogates in any 
sample recovered at less 
than lo%? II-1 - 

If yes, were samples reanalyzed? [ 1 - - 

Reanalysis okay? r-3 - 

RECOMMENDED ACTION: Estimate positive results and reject 
non-detected results within that region of the 
chromatogram in associated samples. 

List associated samples (compounds) and action taken: 

B.5.0 Matrix Snike/Matrix Spike Dunlicates 

B.5.1 Were matrix spikes analyzed at the 
required frequency for each of the 
following matrices? 

Low Water 

Low Soil 

Medium Soil L-1 - - 

List missing MS/MSD (fraction, matrix, concentration): 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 



Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

B.5.2 How many VOA spike recoveries are 
outside QC limits? 

Water Low Soil Medium Soil 
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- out of 10 - out of 10 - out of 10 

B-5.3 How many VOA RPDs are outside QC 
limits? 

Water Low Soil Medium Soil 

N/A 

N/A 

- out of 5 - out of 5 - out of 5 

RECOMMENDED ACTION: If recovery is >lO%, then estimate 
positive results for that compound in the unspiked 
sample. If the recovery is <lo%, then estimate positive 
results or reject negative results for that compound in 
the unspiked sample. 

List affected samples (compound) and action taken: 

B.5.4 How many ABN spike recoveries 
are outside QC limits? 

Water Low Soil Medium Soil N/A 

- out of 22 - out of 22 - out of 22 

B.5.5 How many ABN RPDs are outside 
QC limits? 

Water Low Soil Medium Soil N/A 

- out of 11 - out of 11 - out of 11 

List affected samples (compounds) and action taken: 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

B.5.6 How many PEST spike recoveries are 
outside QC limits? 

Water Low Soil Medium Soil 

- out of 12 - out of 12 - out of 12 

B.5.7 How many PEST RPDs are outside QC 
limits? 

Water Low Soil Medium Soil N/A 

- out of 6 - out of 6 - out of 6 

List affected samples (compound) and action taken: 

B-5.8 If any VOA, ABN, or PEST spike 
percent recoveries or RPDs are 
outside QC limits, refer to 
questions B.4.1 and B.4.2. Are 
any of the surrogate percent 
recoveries for the spike/blank 
associated with the MS/MSD pair 
also outside of QC limits? L-1 - 

RECOMMENDED ACTION: If both the MS/MSD pair and the 
associatedmethod spike/blank are outside QC limits, then 
estimate positive results and reject non-detected results 
for all compounds in all samples associated with that 
spike/blank. 

If yes, list associated samples and action taken: 

B.5.9 Was the sample that was 
analyzed as an MS/MSD also 
analyzed as a field duplicate? [ ] - - 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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B.5.10 If no, compare the results for 
the non-spiked compounds in the 
MS/MSD/sample set, and calculate 
RSDs. Are any water RSDs > 30%, 
or any soil RSDs > 50%? E-1 - 

RECOMMENDED ACTION: If any RSD is > 30% for waters or > 
50% for soils, estimate positive results for that 
compound in the affected samples. 

If yes, list affected compounds (samples) and action 
taken: 

B.6.0 Field Dunlicate Samples 

B.6.1 Were field duplicate samples 
collected and analyzed at 
the required frequency? L-1 - - 

B.6.2 Compare the field duplicate 
sample results as well as the 
MS/MSD/sample unspiked compound 
results. Calculate the RPD or 
RSD for each compound. Was any 
RPD or RSD > 30% for aqueous samples 
or > 50% for soil samples? c-1 - 

RECOMMENDED ACTION: If any RPD or RSD is > 30% for 
aqueous samples or > 50% for soil samples, estimate 
positive results for that compound in all the samples 
used to calculate the RPD or RSD. 

If yes, list the compound (RPD or RSD), and action taken: 

RECOMMENDED ACTION refers to the data qualification a;;::: 
suggested in the U.S. EPA Data Validation Guidelines. 
actions are not absolute: care and professional judgement should be 
used when qualifying data. - 
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B.7.0 Method Blank/Snike Samnles 

B.7.1 For each day and each instrument 
of VOA sample analysis, has a 
method blank/spike sample been 
analyzed for each sample matrix 
and concentration analyzed? II-3 - - 

If no, list missing method blank/spike samples (date, 
instrument, matrix, level): 

B.7.2 For each extraction date and 
each instrument of ABN and PEST 
analysis, has a method blank/spike 
sample been analyzed for each 
sample matrix and concentration 
analyzed? I-3 - - 

If no, listmissingmethod blank/spike samples (fraction, 
extraction date, instrument, matrix, level): 

B.7.3 In addition to the method blank/spike 
sample, was a PEST blank/spike 
sample, spiked with at least one 
PEST or PCB compound besides 
dibutylchlorendate, analyzed? C-1 - - 

If no, list associated samples: 

B.7.4 Review Forms IV. Are all 
analyzed samples listed? [-I - - 

B.7.5 Were any of the following 
compounds detected in any 
VOA or ABN method blank/ 
spike samples? 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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B.7.5 Continued . . . 

it: 
Methylene chloride 
Acetone E 

c. 2-Butanone 
d. Toluene 
e. Phthalate esters 

If yes, multiply 10x the highest blank concentration 
found for each compound to determine "action level." 

B.7.6 Were any of the remaining 
TCL compounds detected in 
any VOA, ABN or PEST 
method blank/spike sample? E-1 - 

If yes, multiple 5x the highest blank concentration found 
for each compound to determine the "action level." 

RECOMMENDED ACTION: Review Forms IV to determine 
associated samples. Review Forms I for affected samples. 
If associated sample concentration is c CRQL and < action 
level, report value as the CRQL (non-detect). If the 
associated sample concentration is > CRQL but < action, 
level, elevate detection limit to sample concentration 
and report as non-detect. 

List associated samples (compound) and action taken: 

B.7.7 Were trip, field, and equipment 
blanks analyzed at the required 
frequency? L-1 - - 

If no, list missing blanks (type, date): 

B.7.8 Were any contaminants detected 
in any of the equipment blanks 
analyzed? L-1 - 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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B.7.8 Continued . . . 

If yes, were the remaining equipment 
blanks additionally analyzed? L-1 - - 

B.7.9 Were any of the following 
compounds detected in any 
VOA or ABN trip, field or 
equipment blanks? 

it: 
Methylene chloride 
Acetone 

:: 
2-Butanone 
Toluene 

e. Phthalate esters -3 - 

If yes, multiply 10x the highest blank concentration 
found for each compound to determine *'action level." 

B.7.10 Were any of the remaining 
TCL compounds detected in 
any VOA, ABN or PEST trip, 
field or equipment blank? 

If yes, multiple 5x the highest blank concentration found 
for each compound to determine the llaction level." 

RECOMMENDED ACTION: Same as above, except qualifications 
are limited to the samples shipped with the trip blank 
and/or the samples taken the same day as the equipment/ 
field blank. 

List associated samples (compound) and action taken: 

B.8.0 GC/MS Tuninq 

B.8.1 Review Forms V. Was a GC/MS 
tune performed every twelve 
hours on each VOA and ABN 
instrument? l-1 - - 

RECOMMENDED ACTION refers to the data qualification a;;&:: 
suggested in the U.S. EPA Data Validation Guidelines. 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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B.8.2 Were the ion abundance 
criteria met for each GC/MS 
tune performed? c-1 - - 

If no, list tune (fraction, date, time, instrument, 
matrix) and associated samples: 

B.8.3 Were all samples run within 
twelve hours of an acceptable 
GC/MS tune? L-1 - - 

If no, list affected samples and action taken: 

B.9.0 Initial Calibration of the GWMS Svstem 

B.9.1 Review Forms VI. Are the %RSDs 
( 30% for all CCC compounds for 
all VOA and ABN initial 
calibration curves? i-1 - - 

RECOMMENDED ACTION: Estimate positive results for that 
compound in associated samples. If %RSD > 50%, estimate 
non-detected results as well in associated samples. 

List associated samples (compounds) and action taken: 

B.9.2 Are the RRFs 2 0.300 for all VOA 
SPCC compounds (except bromoform 
2 0.250)? c-1 - - 

RECOMMENDED ACTION: Estimate positive results for that 
compound in associated samples. 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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B.9.2 Continued . . . 

List associated samples (compounds) and action taken: 

B.9.3 Are the RRFs 2 0.050 for all ABN 
SPCC compounds? L-3 - - 

RECOMMENDED ACTION: Estimate positive results for that 
compound, and reject non-detected results for that 
compound in associated samples. 

List associated samples (compounds) and action taken: 

B.lO.O Continuing Calibration of the GWMS System 

B.lO.l Review Forms VI. Are the 
%Ds ( 25% for all VOA 
and ABN CCC compounds? l-1 - - 

RECOMMENDED ACTION: Estimate positive results for that 
compound in associated samples. If %D > 50%, then 
estimate non-detected results as well in associated 
samples. 

List associated samples (compounds) and action taken: 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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B.10.2 Are the RRFs 2 0.300 for all 
VOA SPCC compounds (except 
bromoform ~0.250)? L-3 - - 

RECOMMENDED ACTION: Estimate positive results for that 
compound in associated samples. 

List associated samples (compounds) and action taken: 

B.10.3 Are the RRFs 2 0.050 for all ABN 
SPCC compounds? c-1 - - 

RECOMMENDED ACTION: Estimate positive results, and 
reject negative results for that compound in associated 
samples. 

List associated samples (compounds) and action taken: 

B.ll.O Internal Standard Performance 

B.ll.l Review Forms VIII. Are the 
internal standard areas for all 
VOA and ABN analyses within -50 to 
+lOO% of the associated continuing 
calibration standard? c-3 - - 

If no, list affected samples (I.S.) and action taken: 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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B.12.0 Pesticide Instrument Calibration 

B.12.1 Review Forms VIII. Are the 
initial calibration linearity 
check compound %RSDs ( 10% for 
the guantitation column? l-1 - - 

If no, list compounds (%RSD): 

RECOMMENDED ACTION: If linearity criterion for DDT is 
not met, then an additional three point calibration curve 
is required for the guantitation of DDT, DDE, and DDD. 

Was the additional three point 
calibration curve for DDT 
analyzed? c-3 - - 

RECOMMENDED ACTION: If initial linearity criteria are 
not met, then estimate positive results for that compound 
in associated samples. 

List associated samples and action taken: 

B.12.2 Review Forms VIII. Was the 
proper 72-hour analytical 
sequence followed? c-1 - - 

If no, note discrepancies and action taken: 

B.12.3 Review Forms IX. Are the 
continuing calibration factor 
%Ds 5 15% for the quantitation 
column, and 5 20% for the 
confirmation column for all 
compounds? L-3 - - 

RECOMMENDED ACTION refers 
suggested in the U.S. 

to the data qualification action 
EPA Data Validation Guidelines. These 

actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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B.12.3 Continued . . . 

RECOMMENDED ACTION: Estimate positive results for that 
compound in the associated samples. 

List associated compounds (samples) and action taken: 

B.13.0 Pesticide Instrument Performance 

B.13.1 Review Forms IX. Are the DDT 
RTs 2 12 minutes for all packed 
column analyses? l-1 - - 

If no, list affected samples and action taken: 

B.13.2 Review Forms IX. Are all 
continuing calibration 
standard compounds within the 
defined RT windows? L-1 - - 

List affected samples (compounds) and action taken: 

B.13.3 Review Forms VIII. Are the 
% Breakdowns for either DDT 
or endrin or the combined 
% Breakdown > 20%? 1-l - 

RECOMMENDED ACTION: DDT - 
DDT in associated samples. 

estimate positive results for 

DDD and DDE are positive, 
If DDT was not detected, but 

for DDT. Endrin - 
then reject the detection limit 

estimate positive results for endrin 
in associated samples. If endrin was not detected, but 
endrin aldehyde and endrin ketone are positive, 
reject the detection limit for endrin. 

then 

RECOMMENDED ACTION refers 
suggested in the U.S. 

to the data qualification action 
EPA Data Validation Guidelines. These 

actions are not absolute: care and professional judgement should be 
used when qualifying data. 



Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

B.13.3 Continued . . . 

Page 20 of 27 
Revision 4 
Date: 6/4/91 

List associated samples (compounds) and action taken: 

B.13.4 Review Forms VIII. Are the 
DBC RT %Ds < 2.0% for all 
packed column analyses? c-1 - - 

If no, list affected samples (%D) and action taken: 

B.14.0 Pesticide Comnound Identification 

B.14.1 Review Forms I and X. Are 
positive identifications 
confirmed by analysis on a 
secondary column? c-1 - - 

RECOMMENDED ACTION: If confirmation of positive detects 
was not performed, reject results. 

List affected samples (compound) and action taken: 

B.14.2 Are the RTs for the compounds 
identified within the defined 
RT windows for both the primary 
and the confirmation column? E-3 - - 

If no, list affected samples (compound, column) and 
action taken: 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. 
actions are not absolute: care and professional judgement 

These 

used when qualifying data. 
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C 

PART C: INORGANIC DATA REVIEW 

- C.1.0 Data Comnleteness and Deliverables YES NO WA 

C.l.l Is the Case Narrative present? [ ] 

C.1.2 Is the Chain of Custody present? [-J 

C-1.3 Are any NEESA deliverables missing 
from the data package? I-1 - 

RECOMMENDED ACTION: Call the laboratory project manager 
for explanation/resubmittal of any missing deliverables. 

C.1.4 Were the missing deliverables 
received? r-1 - - 

C.2.0 Case Narrative 

C.2.1 Does the Case Narrative indicate 
any problems with any of the 
analyses? 

List noted problems here: 

L-1 - 

C.3.0 Preservation and Holding Times 

C.3.1 Review the COC for sampling date, 
and review the Forms 10 for 
analysis dates. 
(28 days), 

Were any mercury 
cyanide (14 days), or 

metals (6 months) samples analyzed 
outside of holding times? l-1 - 

RECOMMENDED ACTION refers to the data 
suggested in the U.S. 

qualification action 
EPA Data Validation Guidelines. These 

actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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RECOMMENDED ACTION: Estimate positive results for any 
samples which were analyzed outside of holding times. 

List samples/analyte analyzed outside of holding times, 
and action taken: 

c.4.0 Calibrations 

C.4.1 Review Forms 2A. Were the ICV and 
CCV %R 90-110% for metals, 
80-120% for mercury, and 
85-115% for cyanide? c-3 - - 

If no, list analytes (%R) and affected samples: 

RECOMMENDED ACTIONS: If following any reanalysis, the 
ICV recovery for any metal is still outside of the 90-110 
%R window, all sample results for that metal shall be 
rejected. 

Estimate positive results for metals (75-89%, ill-125%), 
for mercury (65-79%, 121-135%), and for cyanide (70-84%, 
116-130%). Estimate non-detected results for metals (75- 
89%), for mercury (65-79%), and for cyanide (70-84%). 
Reject all results for metals (<75%, >125%), for mercury 
(<65%, >135%), and for cyanide (<70%, >130%). 

List any affected samples, analytes, and the recommended 
actions: 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 

P 
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C.5.0 Blanks 

C.5.1 Was a preparation blank analyzed 
for each matrix, for every 20 
samples, and for each digestion 
blank? l-3 - - 

C.5.2 Review Forms 3. Were all 
elements less than the IDL? r-1 - - 

If not, list the elements and the highest concentration 
of each found in any ICB, CCB or preparation blank. 

C.5.3 Were any samples identified as 
field or equipment blanks? If so, 
review the Forms I for those samples 
and list the elements and the 
concentrations of each found in the 
field or equipment blanks. LA - - 

List the action levels (10x highest concentration found 
in any calibration or preparation blank, and 5x highest 
concentration found in any field or equipment blank) for 
each element found in any blank. 

RECOMMENDED ACTION: When the concentration of any 
analyte in a sample is greater than the IDL, but less 
than the Action Level, report the sample concentration 
with a J as estimated. 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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List the actions taken and the affected samples. 

C-6.0 Interference Check Standard 

C.6.1 Review Forms 4. Were all %R 
of elements in the ICS AB 
solution > 80 and < 120%? c-3 - - 

List the concentrations of any elements detected in ICS 
A > 2xIDL which should not be present. 

RECOMMENDED ACTIONS: Estimate all associated sample 
results for those elements which did not meet the %R 
criteria. Reject all sample results for those elements 
for which %R was ~50%. 

For those elements present in the ICS A, which should not 
be present, estimate positive and non-detected results 
when the level of interferents in the sample are greater 
than 50% of that in the ICS. Reject positive results 
which are due entirely to the interfering element. 

List any actions taken and the affected samples based on 
the results of the ICS. 

C.7.0 Matrix Soike 

C.7.1 Was a matrix spike prepared at 
the required frequency? II-1 - - 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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C.7.2 Review Forms 5A. Were all spike 
recoveries greater than 75% and 
less than 125% for elements for 
which the sample concentration 
was less than 4x the spike 
added? l-1 - - 

C.7.3 Was a post digestion spike 
analyzed for ICP elements that 
did not meet required criteria 
for spike recovery (Form 5B)? 1-1 - - 

Navy Level C Review of Laboratory Data 
Generated Under NEESA 20.2-047B 

RECOMMENDED ACTIONS: Estimate all associated sample 
results for any analyte which does not meet the %R 
criteria. Reject all associated non-detects for any 
analyte for which the %R was less than 30%. 

List the element, the percent recovery, and any actions 
taken based on the results of the spiked sample. 

C.8.0 Laboratorv Dunlicates 

C.8.1 Was a laboratory duplicate 
sample prepared at the required 
frequency? 1-l - - 

C.8.2 Review Forms 6. Were all RPDs 
<20% for aqueous samples or x35% 
for soil samples (within +2xCRDL 
for analytes whose concentration is 
less than 5x CRDL in the duplicate 
samples)? c-1 - - 

RECOMMENDED ACTIONS: Estimate all associated positive 
sample results for any analyte whose RPD did not meet 
criteria. 

List the element, the RPD, and any actions taken based on 
the results of the laboratory duplicates. 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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C.9.0 Field Duolicates 

C.9.1 Was a field duplicate pair 
identified? L-1 - - 

C.9.2 If so, calculate the RPD for each 
element. Were all RPDs ~30% for 
aqueous samples or <50% for soil 
samples (within 2xCRDL when 
results are less than 5xCRDL)? [ ] - - 

RECOMMENDED ACTIONS: Estimate all associated positive 
sample results for any analyte whose RPD did not meet 
criteria. 

List the element, the RPD, and any actions taken based on 
the results of the field blanks. 

C.10.0 Laboratory Control Samnle or Blank/Snike Samnle 

C.10.1 Was an LCS or method blank spike 
analyzed for every matrix and 
every digestion batch? II-1 - - 

C.10.2 Was a control chart provided? r-3 - __ 

C.10.3 Review Forms 7. Were all LCS 
recoveries within the internal 
QC limits set by the 
laboratory? c-3 - - 

C.lO.4 Were samples reanalyzed when 
other QC problems were found 
with the data? r-3 - - 

RECOMMENDED ACTIONS: Estimate all associated sample 
results for those analytes whose LCS recovery did not 
meet criteria. 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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Reject all associated sample results for those analytes 
for which the LCS recovery was X50%. If the LCS results 
are outside the internal laboratory limits and if the 
matrix spike results are outside the CLP limits, and the 
laboratory did not reanalyze the samples, then reject all 
associated data. 

List any analytes, the %R and any actions taken. 

C.11.0 Graohite Furnace Atomic Absorotion Oualitv Control 

C.ll.l Were analytical spike 
recoveries calculated and 
written on the GFAA raw data? [ 1 - - 

C.11.2 Review the spike recoveries. 
Were all recoveries between 
75-125%? r-3 - - 

c.11.3 If not, was the Method of 
Standard Additions (MSA) used 
when required? l-1 - - 

C.11.4 Were the correlation coefficients 
greater than 0.995? r-3 - - 

RECOMMENDED ACTIONS: If sample absorbance is ~50% of the 
post-digestion spike absorbance then, for sample results 
>IDL estimate the sample results. For non-detects, if 
the post-digestion spike recovery is >lO% but <85%, 
estimate the detection limit (UJ). 
spike recovery <lo%, reject the data. 

For post-digestion 
If MSA is required 

but not done, estimate the positive results. If the MSA 
correlation coefficient is ~0.995, estimate the positive 
results. 

List any analytes, affected samples, and any actions 
taken. 

RECOMMENDED ACTION refers to the data qualification action 
suggested in the U.S. EPA Data Validation Guidelines. These 
actions are not absolute: care and professional judgement should be 
used when qualifying data. 
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APPENDIX D 

APPLICABLE. RELEVANT AND APPROPRIATE REOUIREMENTS (ARARs) 

1.0 CHEMICAL SPECIFIC ARARS 

The following sections analyze federal and state requirements to determine whether or not 
they contain chemical specific standards that could be ARARs at NSB-NLGN. Table 4-l contains 
the status of each ARAR at each site. Table 4-2 is a listing of the most stringent chemical specific 
ARAR by media. These two tables, along with a further definition of ARARs, are found in Section 
4.2 of this report. 

1.1 Federal - Chemical Specific 

Listed below is the chemical specific ARAR analyses for federal requirements. 

Resource, Conservation and Recovery Act (RCRA) Hazardous Waste Standards 

40 CFR Parts 260 through 270 

NSB-NLON is a RCRA treatment, storage or disposal facility (TSDF), therefore, RCRA 
correction action requirements under Section 3004~ are applicable to all Solid Waste Management 
Units (SWMUs). The following sites are classified as SWMUs: 

l CBU Drum Storage Area . OBDANE 
. Torpedo Shops l Spent Acid Storage and Disposal Area 
l Goss Cove Landfill l Waste Oil Tank at Former Gasoline Station 
l Bunker A-86 l Area A Landfill 
l Area A Wetland . OBDA 
l DRMO l Waste Oil Pit of Building 79 at Lower Base 

To date, final regulations have not been promulgated to address corrective actions for 
SWMUs. Interim final guidance regarding corrective actions, to be considered, is found in EPA 
53O/SW89031 RCRA Facility Investigation (RFI) Guidance. Region I personnel indicated that the 
clean-up standards used in the RCRA corrective action program are based upon chemical 
information contained in the Integrated Risk Information System (IRIS) and Superfund guidance 
on risk assessment. In addition, Region I has developed a document titled “Supplemental Risk 
Assessment Guidance for the Superfund Program” which they use in establishing clean-up 
standards. This is identical to the method they use for Superfund risk assessments. As a result, 
based upon existing guidance, the clean-up standards for SWMUs and those generated by 
Superfund risk assessments are the same. 

Three of the investigation sites (Lower Base, DRMO and Spent Acid Storage and Disposal 
Area) contain RCRA hazardous waste deposited prior to 1980, therefore RCRA regulations will 
only be applicable if these wastes are excavated. Regardless, sections of the RCRA requirements 
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are relevant and appropriate to areas containing RCRA hazardous waste. Final regulations 
regarding RCRA wastes are found in 40 CFR 260 through 270. In particular, the chemical specific 
numerical values in the ground water monitoring sections (40 CFR 264 subpart F) and the land 
disposal restriction section (40 CFR 268) contain chemical specific ARARs. The ground water 
standards are based on Maximum Contaminant Levels (MCLS), therefore, these regulations contain 
no chemical specific standards more stringent than those contained in the Safe Drinking Water Act 
(refer to section below regarding the SDWA). 

c- The chemical specific standards in the land disposal restriction regulations would only be 
ARARs if hazardous wastes are excavated and disposed at another onsite or offsite location. 

& RCRA Solid Waste Standards Potential Future ARARs 

40 CFR 240 through 257 

To date, solid waste regulations consist of recommended practices. No chemical specific 
standards have been promulgated under these standards other than the definition of an open dump 
which does reference MCLs and Water Quality Criteria (WQC). Future rule makings may be 
relevant and appropriate to some disposal areas and applicable to any new solid waste disposal 
areas created as part of remedial actions. The following areas contain solid waste: Goss Cove, 
DRMO, Area A, OBDA, OBDANE and Bunker A-86. 

RCRA UST Standards ARAR 

40 CFR 280 

These standards apply to all the underground storage tanks except for those used or storing 
heating oil. 40 CFR Part 280, Subpart F contains standards regarding remedial actions for releases 
from underground storage tanks. No chemical specific standards are contained in these regulations. 
The UST standards do require “removal of free product to the maximum extent practicable as 
determined by the implementing agency”. CERCLA clean-ups do not encompass petroleum 
products therefore, strictly speaking, these standards are only ARARs for sites with underground 
tanks or pits containing hazardous substances. Regardless, the Naval Installation Restoration 
Program does address petroleum products, therefore, for continuity the UST standards will be 
considered ARARs in this report even if only petroleum contamination is present. The following 
sites contain underground petroleum storage tanks: Lower Subase, Former Gasoline Station, and 
Torpedo Shops. 

Safe Drinking Water Act 

40 CFR 140 through 143 

There are no public water supply wells located at NSB-NLON, therefore, SDWA 
requirements are not applicable. The base is located in an area that would have ground water 
classifications of Class II and III under EPA’s guidelines for ground water classification and that 
have a GB/GA or GA classification pursuant to Connecticut’s ground water classification system. 
The GB/GA designation means that ground water is presently known or presumed to be 
contaminated and that it is the State’s long term goal to restore the ground waters to drinking water 
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quality. The GA designation means that ground water should be suitable for private drinking water 
supplies without treatment. The Class II designation is for ground waters that are not special highly 
valuable, irreplaceable drinking water sources, and that are current or potential sources of drinking 
water or have other beneficial uses. Class III ground water is not a potential source of drinking 
water and of limited beneficial uses. Class III ground waters include ground waters (1) with a total- 
dissolved solids (IDS) concentration over 10,000 mg/l or (2) that are so contaminated that they 
cannot be cleaned up using conventional water treatment methods. 

As it is the goal of the state government to maintain or restore ground waters to drinking 
water quality, MCLS are relevant and appropriate requirements for the base. Proposed Maximum 
Contaminant Levels (PMCLs) should be considered when selecting a remedy at this site as they 
may soon replace the MCL being used for this purpose. Maximum contaminant level goals 
(MCLGs), secondary MCLs, and health advisories should also be considered at this site when 
developing a protective remedy when there are no MCLs. 

The appropriateness of the state’s GB/GA classification in areas that could be classified as 
Class III under the federal system and that are serviced by city water is questionable. These areas 
include Goss Cove, Lower Base, and DRMO. If not for the state designation, MCLS would not be 
ARARs in these areas. There is an administrative process to amend individual classifications. 

Water Oualitv Criteria (WOC) 

Section 304 of the Clean Water Act (CWA) 

Water quality criteria are non-enforceable guidance developed under the Clean Water Act 
(CWA) and are used by the state, in conjunction with the designated use for a stream segment, to 
establish water quality standards under CWA 303. The state has classified the water quality of this 
segment of the Thames River as SC/SB. This classification is described as being suitable for fish, 
shellfish, and wildlife habitat; good aesthetic value; suitable for industrial cooling; and suitable for 
recreational boating and, in some places, bathing. The classification is further described as 
presently not meeting water quality criteria for one or more designated uses due to pollution. As 
these standards are non-enforceable guidance, they would not be applicable, however, many of the 
criteria are relevant and appropriate. In particular, the standards for in-stream water quality to 
protect aquatic organisms and those to protect human health from ingestion of fish are relevant and 
appropriate based upon designated water quality criteria goals for this section of the Thames River. 
Based upon information developed during the risk assessment, other values based upon more recent 
studies may be determined to be more appropriate than the water quality criteria. 

There are several small streams and man-made drainage structures that transport storm 
water to the Thames River. It may not be appropriate to apply water quality criteria to protect 
aquatic life and for fish consumption to these surface waters. 

All other water quality criteria (i.e., those to protect human health from ingestion of water 
and fish, and acute in-stream criteria to protect aquatic organisms) in certain circumstances, should 
be considered at this site when developing a protective remedy. Specifically, WQC for consumption 
of fish and water should be considered as potential clean-up standards for ground water when 
MCLs, PMCLs, MCLGs, or recent health advisories are not available. Acute aquatic WQC should 
be considered when there is no chronic criteria or criteria for fish consumption only. 
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Clean Air Act (NESHAPs) 

40 CFR Part 60 

Potential ARAR 

NESHAPs (National Emission Standards for Hazardous Air Pollutants) are a set of 
emissions of specific chemicals from specific production activities and would not be applicable, nor 
generally would they be relevant and appropriate. It is unlikely that any remedial actions will 
constitute listed productions processes under NESHAPs. NESHAP constituents (mercury, vinyl 
chloride and benzene) have been detected onsite, therefore, there is a possibility that selected 
remedial actions would make NESHAP standards relevant and appropriate. 

Clean Air Act (NAAOs) (continued) Potential ARAR 

40 CFR Part 50 

National Ambient Air Quality Standards (NAAQs) are national limitations for ambient 
concentrations set for specific chemicals to protection national health and welfare. States develop 
State Implementation Plans (SIPS), which are reviewed and approved by EPA to meet these 
standards. Requirements set under the SIP are federally enforceable, and thus may become an 
ARAR. However, those requirements usually only apply to “major sources”. No proposed remedial 
activities at NSBNLON are expected to be classified as major. NAAQs do contain standards for 
lead and particulate matter which could potentially be relevant and appropriate to certain types or 
remedial actions. 

Toxic Substances Control Act (TSCA) Potential ARAR 

40 CFR Part 761 

Among other requirements, TSCA authorizes EPA to establish regulations for the control 
of chemical substances or mixtures that pose an imminent hazard. To date, such regulations have 
been developed for polychlorinated biphenyls, fully halogenated chlorofluoroalkanes, and asbestos. 
The applicability and relevance of the PCB standards will be discussed below. Asbestos and 
halogenated chlorofluoroalkanes are not believed to be present in soil or ground water at NSB- 
NLON. EPA under TSCA reviews data on thousands of chemicals each year and from these 
preliminary reviews decides if a detailed review is warranted to determine if regulations are 
necessary. Part of this detailed review is a risk assessment. Risk assessments have not been 
performed on any of the chemicals found at this site. 

PCB regulations under TSCA regulate the manufacture, use, storage and disposal of PCBs, 
and the cleanup of PCB spills. In general, these standards only apply to PCB items with 
concentrations above 50 ppm or to materials contaminated from such items. Four sites (Torpedo 
Shop, Area A DRMO and Goss Cove Landfill) contain detectable levels of PCBs. None of these 
areas contain soil or ground water with PCB concentrations above 50 ppm. It is believed, based 
upon information provided by NSB-NLON, that the PCB contamination in Goss Cove, DRMO and 
Area A Landfill resulted from the storage/disposal of PCB items with PCB concentrations greater 
than 50 ppm. The source of PCB contamination at the Torpedo Shops is unknown. 
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The PCB regulations contain USEPA’s spill cleanup policy which includes chemical specific 
guidance applicable to PCB spills which occurred after May 4, 1987. The contamination at Goss 
Cove and DRMO is believed to have occurred prior to May 4,1987. As this is a policy and not a 
regulatory standard, and as it applies to spills which occurred after May 1987, the USEPA cleanup 
policy is not considered to be an ARAR. The policy, however, is to be considered. The policy 
contains numerical standards for solid surfaces and soils located in outdoor electrical substations, 
restricted access areas, and nonrestricted access areas. The standards for soils are 10 ppm PCBs 
by weight in non-restricted areas and 25 ppm PCBs by weight in restricted areas. Non-restricted 
areas include residential/commercial areas. 

Federal Insecticide. Fungicide and Rodenticide Act (FIFRA) Not ARAR 

40 CFR Part 165 (recommended nrocedures) and 180 (tolerance levels) 

Under FIFRA, USEPA regulates the sale, distribution, use, storage, and disposal of all 
pesticide products in the United States. EPA accomplishes this primarily by product registration 
and labeling requirements. It is illegal to dispose of a pesticide in a manner inconsistent with its 
label. No pesticide products have been detected at NSB-NLON, therefore this part of FIFRA is 
not a potential ARAR. Applied pesticides are not considered products. CERCLA cleanups do not 
encompass applied pesticide products, therefore, strictly speaking, these standards should not be 
ARARs at NSB-NYLON except for at pesticide disposal areas. Regardless, the Naval Installation 
Restoration Program does encompass applied pesticides. 

In addition to the labeling requirements, EPA has promulgated tolerance levels for 
pesticides and pesticide residues in or on raw agricultural commodities under the authority of 
Federal Food, Drug and Cosmetic Act. 

At NSB-NLON, no agricultural commodities or wildlife are obtained for consumption, 
therefore, these tolerance levels are not potential ARARs. DDT and its metabolics are the only 
substances found at NSB-NLON for which tolerance levels have been established. These values 
should be considered when developing a protective remedy. 

1.2 State of Connecticut Chemical Swcifk 

Listed below is the chemical specific ARAR analyses for State of Connecticut requirements. 

Hazardous Waste Manapement Realations 

22a-449(c)-100 through 110 RCSA (Regulations of Connecticut State Agencies\ 

Rationale for ARAR status is the same as for federal RCXA which is described above. For 
all applications to chemical specific ARARs, Connecticut’s regulations are identical to EPA%. 

Solid Waste Management Regulations Not ARAR 

These regulations apply to solid waste disposal areas. Potentially the following areas at 
NSB-NLON could be considered Solid Waste Disposal Areas (SWDAs) under these requirements: 
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. Goss Cove; 
l DRMO, 
. Area A; 
. OBDA; 
. OBDANE, and 
. Bunker A-86. \ 

These regulations, among other requirements, prohibit open dumps, require permits to construct 
and operate SWDAs, contain standards for operation of SWDA to prevent hazards to human health 
or the environment, and have standards for closure of SWDAs. There are no chemical specific 
standards other than a reference to Connecticut’s Water Quality Standards and Criteria, and 
standards for quality of public drinking water. Both of these standards are considered ARARs, 
therefore, the solid waste management regulations do not contain any new chemical specific 
ARARS. 

Underground Storage Tank Regulations 

22a-449(d) RCSA 

These regulations contain standards applicable to non-residential underground storage tanks 
containing liquid oil or petroleum products, except for tanks under 2,100 gallons in size used solely 
for onsite heating or intermittent power generation. These regulations are applicable to the 
underground storage tanks located in the sites investigated under this study. There are no 
numerical chemical specific standards in the regulations. If a failure is determined, the owner is 
required to immediately cease such discharge and reclaim, recover and properly dispose of the 
discharged liquid and any other substance contaminated by it, restore the environment to a 
condition and quality acceptable to the commissioner, and repair damage caused by the discharge, 
all to the satisfaction of DEP. To the extent that these regulations require removal of free product, 
they will be considered ARARs. The above section regarding RCRA UST regulations should be 
referred to regarding the cleanup of petroleum products under CERCLA. 

Pesticide Regulations Not ARAR 

22a-174-l through 29 RCSA 

These regulations pertain to pesticide registration, classification, discarding of pesticide 
containers, and use of pesticides. There are no pesticides found at the site other than residuals of 
DDT and its metabolites in soil. As such, those regulations are not applicable. Neither are they 
relevant or appropriate as the regulations pertain to pesticide products and their use. 

Air Pollution Control Remlations Potential ARAR 

22a-174-l through 20 RCSA 

The applicability of New Source Performance Standards (NSPS) and National Ambient Air 
Quality Standards (NAAQS) under the state program is relevant and appropriate as described in 
the above section regarding the Federal Clean Air Act. Connecticut’s Ambient Air Quality 
Standards are listed in Section 22a-174-24 RCSA and requirements regarding performance 
standards are in section 22a-174-3 RCSA. 



Other significant potential ARARs in Connecticut’s regulations regard requirements for 
fugitive dust, control of odors, and, most importantly, those regarding hazardous air pollutants. 

Nuisance odors are prohibited by state regulations. There are numerical standards for 
twelve compounds, four of which are present at the NSB-NLON (methyl ethyl ketone, 
tetrachloroethene, toluene and phenol). All other nuisance odors are determined by the DEP, 
primarily by the ability to detect an odor in ambient air that has been diluted seven to one. 

Under Connecticut’s regulations, persons must take reasonable precautions to prevent the 
emission of fugitive dust. Reasonable precautions are further defined in the regulations 22a-174- 
18(b)(i) through (v), RCSA. 

Connecticut’s hazardous air pollutant regulations control over 800 different chemicals. 
Basically, these regulations prohibit the emission of any hazardous air pollutants from any stationary 
source at a concentration at the discharge point above maximum allowable stack concentrations. 
Maximum ambient stack concentrations are calculated to insure that listed Hazardous Limit Values 
(HLV) are not exceeded at the property line of the facility. HLVs for hazardous air pollutants for 
eight hour and 30 minute averaging times are listed in the regulations. These standards may be 
applicable to certain types of remediation such as air stripping. Although not generally applicable, 
particularly to non-stationary sources, these standards do appear relevant and appropriate as they 
contain ambient air standards for hazardous constituents. If available, the eight hour standard 
would be the relevant and appropriate requirement.. If not available, the 30 minute standard will 
be used. For some inorganic compounds there are no standards relevant to the form of the 
compound, e.g., dust versus fumes versus oxides. In those cases the HLV that most closely relates 
to NSB-NLQN will be a “to be considered” material, and the chemical form the standard applies 
to directly will be noted in the comment section of Table 4-2. 

Standards of Water Oualitv 

22a-426 CGS (Connecticut General Statutes) 

These standards specify Connecticut Water Quality Standards and Classifications for surface 
and ground waters. The classification given by the state designates the desired use for waters of 
the state and, therefore, will dictate which water quality criteria are relevant and appropriate and 
will dictate whether or not standards in the state and federal Safe Drinking Water Act are relevant 
and appropriate. For example, if the designated surface water use is as a source of drinking water, 
MCLs and water quality criteria to protect human health from ingestion of water and fish would 
be ARARs. There are no actual numerical values in these statutes, however, they are the key factor 
in determining if values from other environmental programs are applicable, relevant or appropriate. 
Waters of the state include ground and surface waters. For further detail, refer to the above 
sections on Federal WQC and SDWA. 

Water Pollution Control Not ARAR 

22a-426 through 22a-438 CGS 

These statutes and regulations govern, among other things, potential sources of pollution 
to the waters of the State and permits for discharges to the waters of the State. Waters of the State 
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include ground and surface waters. To date, the requirements for a permit have not been applied 
to inactive disposal areas. Orders to correct potential sources of pollution have been issued to 
several inactive disposal sites. There are no numerical standards in the statute, regulations, or 
orders, however, decisions made regarding cleanup standards under these orders should be 
considered. In particular, the state guidance regarding contaminated soil remediation should be 
considered. This guidance sets chemical specific standards to define clean soil based upon the 
ground water classification of an area. In areas such as NSB-MX)N with a ground water 
classification or goal of GA the state guidelines define “clean” soils as those that leach metals below 
MCLs as determined by the EP Toxicity test, or for volatile organic contamination those soils that 
contain concentrations below the Connecticut DOHS action level on a mass basis, i.e., the mg/kg 
concentration in soil must be below the mg/l action level concentration for drinking water. It 
should be noted that the newer, more aggressive TCLP rather than the EP Toxicity test procedures 
was used for this investigation. The overall policy of the DEP is to stay away from numerical 
standards and rely on case-by-case decisions based upon site specific environmental setting, location 
of receptors, and ground and surface water classifications and goals. In selecting a remedial design, 
the state guidelines will be considered as a screening tool, however, final selection of a remedial 
design will rely primarily on a case-by-case analysis, i.e., the risk assessment. 

Standards for Oualib and Adeauacv of Public Drinking Water 

19-13-BlOl throueh B102 RCSA 

These regulations are similar to the federal SDWA requirements and will be considered 
ARARs for the same reasons explained in the above section on SDWA ARARs. As stated above, 
there are no public water supplies at the NSB-NLON. There is one private water supply located 
in a residential property along Route 12. This property was recently purchased by NSBNLON. 
Regarding chemical specific standards, it should be noted that Connecticut has established MCLs 
for copper and cyanide. Connecticut also has a standard for EDB (ethylene dibromide) in private 
water supplies. The State of Connecticut has developed action levels for several chemicals. Action 
levels are defined as the limit that, when exceeded, could reasonably create a health risk to persons 
using the water for drinking or other purposes. These action levels should be considered when 
developing a protective remedy. 

2.0 LOCATION SPECIFIC ARARS 

The following sections analyze federal and state rules to determine whether or not they 
contain location specific standards that could be ARARs at NSB-NLON. 

2.1 Federal - Location Smcific Standards 

Listed below is the location specific ARAR analyses for federal requirements. 

RCRA Location Standards Potential ARAR 

40 CFR 264.18 

Only the Lower Base and the DRMO investigation sites contain hazardous waste and have 
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portions located in or adjacent to the 100 year flood elevations (see Figure D-l). Areas containing 
hazardous waste must be designated, constructed and operated, and maintained to avoid washout. 

There are no Holocene age faults, salt domes, underground mines, or caves at the NSB- 
NLON. 

CWA. Section 404. and the Rivers and Harbors Act. Section 10 

40 CFR 230 and 33 CFR 320-330 

Potential ARAR 

These standards regulate the discharge of dredged or fill material into navigable waters of 
the United States, including adjacent wetlands, and alterations, including structures and filling, in 
navigable waters of the United States. The DRMO, Area A, OBDA, Goss Cove, and Lower Base 
sites are located in wetlands, or adjacent to navigable waters, as shown in Figure D-l. The Thames 
River is a navigable water of the United States. As a result, these standards would be applicable 
to the above listed sites if regulated activities are conducted. 

Executive Order 11988, Fioodplain Management and Executive Order 11990, Protection of 
Wetlands Potential ARAR 

These orders require federal agencies, wherever possible, to avoid or minimize adverse 
impacts of Federal actions upon wetlands and floodplains, and to preserve and enhance the natural 
value of wetlands and floodplains. The following sites have sections located in floodplains or 
wetlands: 

. DRMO; 

. Area A; 

. OBDA, 

. Goss Cove; and 

. Lower Base. 

As a result, these requirements would be applicable to the listed sites if regulated activities are 
conducted. 

National Historic Preservation Act 

16 USC Parts 470 et seq.. 36 CFR Part 800 

Not ARAR 

This act requires that any historical or cultural resources included on or eligible for inclusion 
on the Natural Register of Historic Places be identified. If such historical places or cultural 
resources are not present, or will not be affected, no further investigation regarding compliance with 
this act is necessary. 

In preparing a draft environmental impact statement for the Thames River Dredging 
Project, a Phase I-A cultural resources survey was conducted in May, 1990. This investigation 
considered an approximately four mile section of the Thames River from its mouth on Long Island 
Sound northward to the Navy Subase at New London. Only four historic archeological sites were 
recorded in the general vicinity of the proposed dredging project area. The only site located in the 
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vicinity of any of the site investigation areas is the U.S.S. Nautilus Memorial, designated a National 
Historic Landmark in 1982, and towed to the Navy Subase in 1985. It is presently a popular tourist 
attraction. This landmark, however, will not be affected by any potential remedial activities. 

Endangered SDecies Act Not ARAR 

16 USC Part 1531 et sea. 

h 

- 

“-r 

c3 

This act provides a means for conserving various species of fish, wildlife, and plants that are 
threatened with extinction. This act protects endangered species themselves and critical habitats 
for endangered species. In preparing a draft environmental impact statement for the thames River 
Dredging Project, both CIDEP and the United States Fish and Wildlife Service were contacted 
regarding the existence of threatened or endangered species in the vicinity of the proposed dredging 
project. This area includes all the investigation sites under this study. No known threatened or 
endangered species are known to exist in the project area. Furthermore, the ecological survey for 
the risk assessment did not detect the presence of any endangered species at NSB-NLON. 

Wild and Scenic Rivers Act Not ARAR 

16 USC Part 1271, et sea., 36 CFR Part 297 

This act established requirements applicable to projects affecting designated and proposed 
wild, scenic, or recreational rivers within the National Wild and Scenic Rivers System. The Thames 
River nor any of its tributaries on the NSB-NLON property are designated or proposed to be 
designated as wild, scenic, or recreational rivers. As such, this act is not a potential ARAR. 

Fish and Wildlife Coordination Act Potential ARAR 

16 USC Part 661 et sea., 40 CFR Section 122.49 

- 

- 
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This act is to protect fish and wildlife when Federal actions result in the control or structural 
modification of a natural stream or body of water. No controls or modifications are likely as part 
of potential remedial actions at this site. Regardless, this act is considered a potential ARAR as 
the Navy is a federal agency and natural bodies of water are present. 

Coastal Zone Management Act Potential ARAR 

16 USC Part 1451 et seq. 

This act requires that federal agencies conducting or supporting activities directly affecting 
the coastal zone perform these activities in a manner that is consistent with approved State coastal 
zone management program. Connecticut does have an approved Coastal Zone Management 
Program. The following sites, as shown in Figure D-l, are located within the coastal boundary: 
DRMO, Lower Base, Former Gas Station, and Goss Cove. As a result, remedial designs for these 
sites should consider this act, even though it is unlikely that activities regulated under this act will 
be conducted at this site. 
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Wilderness Act 

16 USC Parts 1131 et sea. 

Not ARAR 

This act creates the National Wilderness Preservation System in order to preserve the 
wilderness character of any designated areas. There are no wilderness areas within the project area. 

Clean Air Act NAAOS Potential ARAR 

40 CFR Part 50 

EPA under the CAA has promulgated NAAQS for six pollutants which are referred to as 
criteria pollutants. Based upon these standards, air quality control regions throughout the country 
are classified as attainment or non-attainment for each criteria pollutant depending upon whether 
they meet the standard (attainment area) or do not meet the standard (non-attainment area). The 
NSB-NLON is located in the Eastern Connecticut (No. 41) air quality control region. This region 
is classified as an attainment area for total suspended particulates (TSP), sulfur diozide (SO,), 
carbon monoxide (CO), and nitrogen dioxide (NO,), and non-attainment for ozone (0,). 

Major sources of air pollution must comply with specific standards that vary depending upon 
whether the source is in an attainment or non-attainment area. It is not anticipated that any 
remedial activities will be classified as a major source. The definition varies for pollutant, process 
and attainment status, however, most sources that generate less than 100 tons per year of a criteria 
pollutant are not classified as major sources. 

2.2 State of Connecticut - Location Specific Standards 

Listed below is the location specific ARAR analyses for State of Connecticut requirements. 

Inland Wetlands or Watercourses 

22a-39-1 through 15 RCSA 

Potential ARAR 

Under these laws the CIDEP, or a municipality that has adopted its own wetlands program 
may regulate “any operation within or use of a wetland or watercourse involving removal or 
deposition of material, or any obstruction, construction, alteration or pollution, of such wetlands 
or watercourses”. 

The Thames River and designated inland wetlands are shown in Figure D-l. The following 
sites contain inland wetlands: Area A and Overbank Disposal Area. As such, if remedial activities 
constitute regulated activities under these rules and regulations, they will be ARARs. 

Tidal Wetlands 

22a-30-1 through 17 RCSA 

Not ARAR 

The CTDEP regulates activities in the tidal wetlands under these rules and regulations. A 
permit must be obtained from CIDEP prior to conducting a prohibited activity. The following 
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activities are prohibited: draining, dredging, excavation, or removal of soil, mud, sand, gravel, 
aggregate or rubbish of any kind, or dumping, filling, or depositing thereon of any soil, stones, sand, 
gravel, mud, aggregate of any kind, rubbish or similar material, dumped either directly or otherwise; 
or the erection of structures, driving of pylons, or placing of obstructions, whether or not they 
change the tidal ebb and flow. 

There are no designated tidal wetlands at NSB-NLON, therefore, these rules are not 
potential AlURs. 

Sanitation of Watersheds, 19-13B32 RCSA Not ARAR 

These regulations concern watershed areas and specify set-back distances, and have disposal 
prohibitions into watercourse tributaries to public water supply. As the NSB-NLON has no public 
water supplies onsite, nor is it tributary to any water supply areas, these regulations are not 
potential ARARs. 

Awicultural Lands Preservation. 22a-26ee-1 through 8 RCSA Not ARAR 

These regulations regard preservation of historical farmlands and the processes to change 
land use designations. None of the investigation sites at the NSB-NLON are classified as historical 
farmlands, therefore, these regulations are not potential ARARs. 

Connecticut Siting Council Hazardous Waste Management Facilitv Sitirw Regulations 

22a-116-B-1 through 11 and 22a-122-1 RCSA Potential ARAR 

These regulations contain administrative procedures for the Connecticut Siting Council 
regarding the issuance of certificates of public safety and necessity to new hazardous waste disposal 
facilities. Within the regulations are minimum separation distances between active portions of a 
facility and facility property lines. As these rules only apply to new facilities, they would only apply 
to remedial activities at NSB-NL,ON if it is necessary to construct new disposal facilities. Disposal 
facilities are defined as incinerators, long-term storage facilities (greater than one year), or land 
disposal facilities. 

Coastal Zone 22a-92 & 94 CGS Potential ARAR 

Areas located within the coastal zone boundary are identified in Figure D-l and include the 
following investigation sites: Goss Cove, Former Gas Station, Lower Base and DRMO. As such, 
any remedial activities directly affecting the coastal zone must be done in a manner consistent with 
Connecticut’s Coastal Zone Management Program. 

Connecticut RCRA Program 22a-449tc) 100 through 110 RCSA Potential ARAR 

See discussion on federal RCRA standards. There are no significant differences regarding 
location standards between federal and state regulations. 

Stream Channel Encroachment Not ARAR 

22a-342 to 350 CGS 

These statutes prohibit the establishment of any obstruction or encroachment, without a 
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permit from the DEP, within designated stream channel encroachment lines. There are no stream 
channel encroachment lines established in this section of the Thames River. As a result, these 
standards are not potential ARARs. 

Aauifer Protection Areas 

22a-354a through 356 CGS 

Not ARAR 

These statutes provide for the municipal regulation of various activities in aquifer protection 
areas. These statutes came from public acts 88-324,89-305, and 90-275. As of this date regulations 
and mappings under this statute are not complete. The NSB-NLGN property is not presently an 
existing well field and to date has not been identified as a potential well field area. As such, any 
future regulations would not be ARARs. 

Regulation of Dredging and Erection of Structures and Placement of Fill 
in Tidal, Coastal or Navigable Waters 

22a-359 through 363 CGS 

Potential ARAR 

These statutes control activities in navigable waters of the state waterward of the high tide 
line. It is unlikely that remedial activities that constitute regulated activities under this statute will 
take place. Regardless, as the Thames River is a navigable waterway, there is a potential for such 
activities as a result this statute is a potential ARAR for sites adjacent to the Thames River. 

Storage of Hazardous Substances Near a Watercourse 

22a-134n CGS 

Potential ARAR 

This law regulates storage of hazardous substances pursuant to Section 302 of the 
Emergency Planning and Community Right-to-Know Act near watercourses. The Thames River 
is a watercourse. Regulations have not yet been promulgated under this statute. It is unlikely that 
the regulations will be applicable to remedial actions at NSB-NLON as no defined hazardous 
substance products have been found at the base, regardless, they may be relevant and appropriate 
to the extent that they will specify best management practices for the storage of hazardous 
substances. 

3.0 ACTION SPECIFIC ARARS 

Action specific ARARs cannot be specifically defined until remedial alternatives have been 
selected during the Feasibility Study. When the detailed analysis of alternatives is made during the 
Feasibility Study, action specific ARARs can be defined. This list was compiled with the 
understanding that there are no asbestos, radioactive materials, or pesticides present onsite except 
for the presence of DDT and its metabolites in soils. 

3.1 Federal Action Swcific ARARs 

Listed below is the action specific ARAR analyses of federal requirements. 
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Federal RCRA Hazardous Waste Regulations Potential ARAR 

b9 

40 CFR 260 through 272 

The only contaminants at the Navy Subase that originate from listed hazardous wastes are 
the organic solvents detected in soil and ground water near Building 79. The only areas containing 
characteristically hazardous waste are the Lower Base, DRMO and the Spent Acid Storage and 
Disposal Area sites. In these three areas, soils contain TCLP lead concentration above the 
regulatory threshold. These regulations govern the generation, transportation, treatment, storage 
or disposal of those soils or ground water. RCRA will be applicable, or relevant and appropriate 
to wastes removed from these three sites. The disposal standards would only be applicable onsite 
if the waste was excavated and redeposited onsite as these wastes were deposited prior to the 
implementation of the RCRA regulation @l/19/80). 

Federal RCRA Underwound Storage Tank Regulations Potential ARAR 

40 CFR 280 

These rules govern corrective actions for leaks from underground storage tanks. These 
requirements will be applicable to several of the underground storage tanks and relevant and 
appropriate to underground storage tanks that are exempt from these regulations, i.e., those used 
solely for onsite heating. Strictly speaking, CERCLA only regulates hazardous substances. Oil is 
not classified as a hazardous substance under CERCLA. Regardless, the Naval Installation 
Restoration Program does address oil and petroleum contamination. 

Federal RCRA Standards for Solid (Non-Hazardous) Waste Management Potential ARAR 

c” 

40 CFR 240 to 257 

To date, these regulations consist of a set of recommended procedures. This may change 
with future rule makings. These future recommendations may be applicable to any new solid waste 
disposal area and relevant and appropriate regarding any solid waste that is to remain in place. 

USEPA Underground Iuiection Control Potential ARAR 

40 CFR 1144 through 147 

These rules would only be an ARAR if any of the remedial actions selected constitute 
underground injection. It is not likely that underground injection will be used at this site. 

DOT Hazardous Materials Transportation Potential ARAR 

49 CFR 

For sites containing hazardous materials, these regulations may be ARARs if such hazardous 
materials are transported. The only sites with hazardous materials present are the Lower Base, 
DRMO, and the Spent Acid Storage and Disposal Area sites. At these sites, hazardous wastes 
which are classified as hazardous materials are present. 
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OSHA Standards, 29 CFR 1910.120 

As this is a federal Superfund site, these regulations are applicable to all investigation and 
remedial activities at the Naval Subase. 

USEPA - NPDES, 40 CFR 122 through 125 Potential ARAR 

NPDES (National Pollution Discharge Elimination System) permits are required for any 
discharges to navigable waters. If remedial activities include such a discharge, the NPDES 
standards would be Arabs. 

USEPA and Army Corps of Engineers Rules Regarding Activities 
in Wetlands and Watercourses Potential ARAR 

II 33USC 404,33 CFR 320-330.40 CFR 230 

;;a 
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Certain activities such as dredging and filling in wetlands and watercourses require federal 
permits from the Army Corps of Engineers and the USEPA. 

USEPA Review of New Sources and Modification Potential ARAR 

c3 4ocFR60 

F 
These standards would only be ARABS if any remedial treatment technologies are classified 

as major sources. All major new sources require permits. It is unlikely that any remedial activities 
will be classified as major sources. 

- USEPA PCB Rermlations Under TSCA Potential ARAR 

40 CFR 761 

These standards are potential ARABS at any site containing PCBs. The regulations govern, 
among other things, the storage, transportation and disposal of PCBs, and the cleanup of PCB 
spills. For the most part, these standards only apply to PCB items with concentrations above 50 
ppm or to materials contaminated from such items. Several areas contain detectable levels of 
PCBs. None of these areas contain PCBs above 50 ppm. It is believed that the PCB contamination 
in Goss Cove, DRMO and Area A Landfill resulted from the storage of transformers containing 
greater than 50 ppm of PCBs. At the Torpedo Shop, the source of PCBs is unknown. 

For the above listed sites, if contaminated soils are removed, the storage, transport and 
disposal requirements in the TSCA regulations would be ARABS. 

C 

National Environmental Policy Acts (NEPA) Potential ARAR 

NEPA requires analysis of environmental impacts and consideration of alternatives for 
significant activities that are federally sponsored. Any remedial actions that constitute significant 
activity would make NEPA an ARAB. 
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33 State of Connecticut 

C-= Listed below is the action specific ARAR analyses of State of Connecticut requirements. 

cr* 
Water Pollution 

22a-430-1 throuph 8 RCSA 

Potential ARAR 

The State of Connecticut is the authority to issue NPDES and UIC permits. In addition, 
Connecticut requires permits for discharges to any surface or ground waters of the state. As a 
result, any remedial activities that constitute a discharge to waters of the state require a permit. 

Solid Waste Management Potential ARAR 

C 22a-209-1 through 13 RCSA 

62 

Solid wastes have been buried at the following sites: Goss Cove, DRMO, Area A, and 
OBDA, OBDANE and Bunker A-86. Therefore, if these materials are to be excavated and 
disposed, the new disposal site must have a permit to manage solid waste. 

Hazardous Waste Management Potential ARAR 

22a-449 ~~~-100 through 110 RCSA 

F”, These standards are nearly identical to the federal RCRA regulations and are potential 
AIWRs for the reasons described in that section. Two additional action specific requirements of 
the state are that transporters of hazardous waste must have a permit, and the underground 
injection of hazardous waste is prohibited. 

Safe Storape and Transwrtation of Chemicals Potential ARAR 

29-337-l through 3 RCSA 

*” These regulations directly reference 49 CFR which govern the transportation of hazardous 
materials. See the section on DOT hazardous materials regulations for a discussion of these 
regulations as ARARs. 

Connecticut Siting Council Hazardous Waste Facilitv Sititw Regulations Potential ARAR 

22a-116-Bl through 11 RCSA 

These regulations require a certificate of public safety and necessity from the Connecticut 
Siting Council prior to construction of any new hazardous waste disposal facility. The term 
hazardous waste refers to RCRA hazardous waste and PCBs, and the term disposal means 
landfilling, incineration or long term storage. 
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Rermlations for the Well Drilling Industrv Potential ARAR 

k 

25-128-33 through 64 RCSA 

These rules apply to any new water supply or withdrawal wells; they do not apply to 
monitoring wells. If remediation involves installation of withdrawal wells, these rules will be 
applicable. The sections of these rules regarding monitoring well abandonment should be 
considered even though they are not applicable. 

Air Pollution Control Potential ARAR 

22a-174-1 through 29 RCSA 

Permits are required for certain stationary sources of air pollution. Any remedial activity 
so defined would require a permit from CTDEP. 

Transwwtation of Oils and Chemical Liauids 

22a-454 CGS 

Potential ARAR 

A permit is required from CIDEP to transport waste oils or chemical liquids. 
3 

P 

Non-Residential Undereround Storage Tanks 

22a-449(d) RCSA 

Potential ARAR 

These regulations would be ARARs for any remedial activities associated with failures of 
underground petroleum storage tanks at the Naval Subase. 

Connecticut OSHA, 31-372-101-1910 RCSA Not ARAR 

These regulations directly reference federal OSHA regulations, however, they only apply to 
state employees. 

A 

Control of Noise Reeuiations Potential ARAR 

22a-69-1 through 7.4 RCSA 

- 

These regulations have allowable noise levels based upon noise class zones. Exempted from 
these regulations are mobile sources and construction noise. The Naval Subase would be classified 
as a Class C noise zone under these regulations. Any non-exempt remedial activities would need 
to comply with applicable standards. 

The Connecticut Water Diversion Poiicv Act 

22a-365 through 378 CGS 

Potential ARAR 

A permit is required for any non-exempt diversion of waters of the State. To the extent that 
any remedial activities at this site constitute a non-exempt diversion, a permit from CI’DEP is 
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p” 

required. A few examples of non-exempt diversions are wells, or withdrawals or discharges to 
surface waters greater than 50,000 gallons per day. 

4.0 TBCs (TO BE CONSIDERED) 

Listed below are federal and state requirements that will be considered in selection of a final 
remedy at NSB-NLON. Certain statutes or regulations contain both ARARs and TRCs. This list, 
in addition to listing requirements that are solely TBCs, details the TBC sections of the statutes or 
regulations that are also ARARs. Requirements that are also ARARs are so noted. 

4.1 Federal TBCs 

. Air/Superfund National Technical Guidance Study Series. Volume 1-4 (EPA/450/ 
l-89/001-EPA/45-/l-89/004) 

. Safe Drinking Water Act (ARAR) 

. Proposed MCLs (Maximum Contaminant Levels) 

. MCLGs (Maximum Contaminant Level Goals) 

. Proposed MCLGs 

. Secondary MCLs 

. Health Advisories 

. CWA Water Quality Criteria (ARAR) 

. Standards to protect human health from water and fish ingestion 

. RCRA Facility Investigation (RFI) Guidance (EPA 53O/SW89031) 

4.2 State of Connecticut TBCs 

. Department of Health Services Action Levels for drinking water and for lead in soils 
under their Standards for Drinking Water Program (ARAR). 

. Connecticut Department of Environmental Protection “Contaminated Soils Removal 
and Disposal Guidelines” under Water Pollution Control Authorities (ARAR). 

. Guidelines for Soil Erosion and Sediment Control 

D-18 



C 

C 

p”” 

c- 

[I 1 

‘] TORPEDOSHOPS I:?\ 

SOURCE: NSS-NLON Master f=M 

I LEGEND I I 

INSTALLATION RESTORATION ! 

GROTON, CT 
500 Year Floodplain (Elev. 14 ft MSL) 

~coastaZOlWEbJlld~ C 
INMENTAL SEFWICES, INC. 


	Appendices
	Appendix A Soil Gas Data
	Appendix B Test Boring Logs and Monitoring Well Construction Details Hydraulic Conductivity Data
	Appendix C Quality Assurance/Quality Control Report and Data Review Checklist
	Appendix D Applicable, Relevant and Appropriate Requirements (ARARs)


